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,ZRXOGOLNHWRWKDQNDQGH[SUHVVDSSUHFLDWLRQWRPDQ\SHRSOHIRUWKHLUKHOSDQGVXSSRUW
RQP\GLVVHUWDWLRQ)LUVWDQGIRUHPRVW,ZRXOGOLNHWRWKDQN*RG:LWKRXW+LPQRQHRIP\
DFFRPSOLVKPHQWVZRXOGKDYHEHHQSRVVLEOH

$KXJHWKDQNVWRP\GLVVHUWDWLRQFKDLU'U6WHSKDQLH1REOHIRUKHUJXLGDQFHDQG
VXSSRUWRQP\GLVVHUWDWLRQDVZHOODVWKURXJKP\\HDUVLQWKHGRFWRUDOSURJUDP6KHKDVEHHQ
DQGLVDZRQGHUIXOPHQWRUDQGUROHPRGHO,DPYHU\WKDQNIXOVKHFDPHWRWKH8QLYHUVLW\RI
7HQQHVVHHDQG,KDGWKHRSSRUWXQLW\WRZRUNZLWKKHU6KHLVWKHEHVW,ZRXOGDOVROLNHWRJUHDWO\
WKDQNWKHRWKHUPHPEHUVRIP\GLVVHUWDWLRQFRPPLWWHH'U$QQ)DLUKXUVW'U'DQ)OLQWDQG'U
&KDUOLH1REOHIRUWKHLUWLPHDQGFRQWULEXWLRQVWRP\GLVVHUWDWLRQ7KDQN\RXDOOIRU\RXU
H[SHUWLVHLQSXWHQFRXUDJHPHQWDQGJXLGDQFH

$VSHFLDOWKDQNVWRDOOWKHIDFXOW\VWDIIDQG3K'VWXGHQWVLQWKH0DUNHWLQJDQG6XSSO\
&KDLQ0DQDJHPHQW'HSDUWPHQWDW87,KDYHWUXO\HQMR\HGP\WLPHVSHQWZLWKWKHSHRSOHLQD
ZRQGHUIXOGHSDUWPHQW,WKDVEHHQDPD]LQJWRUHFHLYHVXSSRUWDQGKHOSIURPDJUHDWJURXSRI
DFDGHPLFV0DQ\RIWKHIDFXOW\DQGVWXGHQWVZHUHUHVRXUFHVWRPHIRUWKLVGLVVHUWDWLRQWDNLQJ
WKHLUWLPHWRGLVFXVVLGHDVDQGPHWKRGVDVZHOODVDOORZLQJPHWKHXVHRIWKHLUFODVVHVIRUGDWD
7KDQNVWRWKHVWDIIDVZHOOIRUWKHLUZLOOLQJQHVVWRKHOSDQGWKHLUVXSSRUW7KDQN\RXDOOIRUEHLQJ
DJUHDWJURXSRIWHDFKHUVFROOHDJXHVDQGIULHQGV$QDGGLWLRQDOWKDQNVWRWKH)RUXPVVXSSRUWHG
WKURXJKWKHGHSDUWPHQWIRUEHLQJJUDFLRXVDQGIXQGLQJP\GLVVHUWDWLRQ

)LQDOO\,ZRXOGOLNHWRWKDQNP\IDPLO\DQGIULHQGV<RXKDYHEHHQDOLIHOLQHDQG,ORYH
\RXDOO
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$%675$&7
7KHSXUSRVHRIWKHGLVVHUWDWLRQLVWRH[SORUHLQWHUDFWLRQSULYDF\DSHUVRQ¶VDELOLW\WR
FRQWUROWKHDPRXQWRIDFFHVVRWKHUVKDYHWRWKHVHOIGXULQJUHODWLRQDOHQFRXQWHUVLQDWWHPSWVWR
DFKLHYHLGHDOOHYHOV$FFRUGLQJWRPDUNHWLQJUHVHDUFKDSRVLWLYHVKRSSLQJH[SHULHQFHLV
EHFRPLQJDOOWKHPRUHLPSRUWDQW $FKURODQG.RWOHU'HLJKWRQHWDO ZKLFKFRXOG
EHHQKDQFHGZLWKDGHTXDWHOHYHOVRIVKRSSHUSULYDF\8VLQJUHDFWDQFHWKHRU\ %UHKP DV
JXLGDQFHWKHPRGHOH[DPLQHVSULYDF\HQFURDFKPHQWVWKURXJKYLVXDODQGSK\VLFDOGLPHQVLRQV
ZKLFKOHDGWRWKUHDWVWKDWFDXVHDQLQGLYLGXDOWRUHDOL]HFRQWUROKDVEHHQORVWDQGLQGXFHV
UHDFWDQFH7KHUHVHDUFKIRFXVHVRQHQFURDFKPHQWVE\HPSOR\HHV8VLQJWZRZULWWHQVFHQDULRDQG
RQHYLGHRVFHQDULRH[SHULPHQWVWKHGLVVHUWDWLRQWHVWVWKHUHODWLRQVKLSRILQWHUDFWLRQSULYDF\RQ
LGHQWLW\WKUHDWVSXUFKDVHSUHVVXUHIHHOLQJVRIFRQWUROEDVNHWVL]HDQGDEDQGRQPHQWLQWKHVWRUH
/HJLWLPDF\RIWKUHDWLVDOVRH[DPLQHGDVDPRGHUDWRUWRIXUWKHUH[SORUHFRQWH[WXDOLQIOXHQFHVWR
WKHUHODWLRQVKLSVDVVRFLDWHGZLWKLQWHUDFWLRQSULYDF\
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5HVHDUFK(YLGHQFHRI'LVVHUWDWLRQ3XUSRVH  
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,QWUXVLRQVRQ3ULYDF\  
6RFLDO,GHQWLW\7KUHDWDQG3XUFKDVH3UHVVXUH 
5HDFWDQFH2XWFRPHVRI3ULYDF\(QFURDFKPHQW  
0RGHUDWLQJ,QIOXHQFH/HJLWLPDF\RI7KUHDW 
3URSRVHG0HWKRGRORJLFDO6WUDWHJ\  
'LVVHUWDWLRQ2UJDQL]DWLRQ  
&+$37(57:25(6($5&+'(9(/230(17$1'/,7(5$785(5(9,(: 
$WPRVSKHULF&XHVDQG(QYLURQPHQWDO,PSDFWRQWKH6KRSSLQJ([SHULHQFH  
3ULYDF\([DPLQHG  
'HILQLWLRQVRI3ULYDF\  
)XQFWLRQVRI3ULYDF\  
0HFKDQLVPVRI3ULYDF\ 
4XDOLWDWLYH3LORW6WXG\DQG&RQFHSWXDO0RGHO  
,QWUXVLRQVRQ3ULYDF\  
2XWFRPHVRI3ULYDF\(QFURDFKPHQW 
7KUHDWVDQG3UHVVXUH  
/HJLWLPDF\RI7KUHDW 
&RQFHSWXDO0RGHO 
/LWHUDWXUH5HYLHZ 
7KHRUHWLFDO)RXQGDWLRQV 
5HDFWDQFH7KHRU\ 
6RFLDO,GHQWLW\7KHRU\ 
,QWUXVLRQVRQ3ULYDF\  
$QRQ\PLW\  
,QYDVLRQRISHUVRQDOVSDFH  
6SRWOLJKW 
6KDGRZLQJ 
7KUHDWVDQG3UHVVXUH  
6RFLDO,GHQWLW\7KUHDW 
3XUFKDVH3UHVVXUH 
)HHOLQJVRI&RQWURO  
5HDFWDQFH  
$EDQGRQPHQW 
3XUFKDVH,QWHQWLRQV  
0RGHUDWRU/HJLWLPDF\RI7KUHDW 

LY

5HVHDUFK+\SRWKHVHV  
3K\VLFDO(QFURDFKPHQWÆ&DWHJRUL]DWLRQ7KUHDW  
9LVXDO(QFURDFKPHQWÆ&DWHJRUL]DWLRQ7KUHDW  
9LVXDO(QFURDFKPHQWÆ$FFHSWDQFH7KUHDW  
,QWHUDFWLRQÆ7KUHDW 
7KUHDWÆ3XUFKDVH3UHVVXUH  
7KUHDWVDV0HGLDWRUV  
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3XUFKDVH3UHVVXUHÆ&RQWURO  
)HHOLQJVRI&RQWUROÆ5HDFWDQFH2XWFRPHV 
&KDSWHU6XPPDU\  
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,QWURGXFWLRQ 
4XDQWLWDWLYH5HVHDUFK2YHUYLHZ  
([SHULPHQWDO'HVLJQ 
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3UHWHVW 
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6DPSOLQJ  
2YHUYLHZRI6WXG\  
&RQWUROV 
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&RPPRQ0HWKRG%LDV  
0DQLSXODWLRQ&KHFNV  
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&RQIRXQG&KHFNV 
5HVXOWV 
6XPPDU\RI)LQGLQJV 
6WXG\([DPLQDWLRQRIWKH0RGHUDWRU 
2YHUYLHZ 
3UHWHVW 
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3URFHGXUH  
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&+$37(521(,1752'8&7,21725(6($5&+

$QHFGRWDO(YLGHQFHRI'LVVHUWDWLRQ3XUSRVH
,Q&%6UHSRUWHGRQVHYHUDOGLIIHUHQWGHSDUWPHQWVWRUHVDFURVVWKHQDWLRQ
LQWHQWLRQDOO\KDYLQJGUHVVLQJURRPGRRUVZKHUHWKHGRRUVODWVSRLQWHGGRZQZDUGVLQWRWKH
GUHVVLQJURRP6XFKDGHVLJQGRHVQRWDOORZWKHSHUVRQLQVLGHWKHGUHVVLQJURRPWRVHHRXWEXWD
SHUVRQRXWVLGHWKHVWDOOZRXOGEHDEOHWRVHHLQ6WRUHHPSOR\HHVVDLGWKHGHVLJQZDVSODQQHGWR
UHGXFHWKHIWVRHPSOR\HHVFRXOGPRQLWRUWKHGUHVVLQJURRPVEXWLWJUHDWO\UHGXFHGSULYDF\DV
DQ\SHUVRQRXWVLGHWKHURRPFRXOGVHHLQ6KRSSHUVFRPPHQWHGWKDWWKH\XQGHUVWDQGWKHQHHGIRU
ORVVSUHYHQWLRQWDFWLFVEXWZDWFKLQJSHRSOHLQWKHGUHVVLQJURRPZDVXQDFFHSWDEOHDQGDKXJH
LQYDVLRQRISULYDF\ &%6 
,QRWKHUQHZV*36WHFKQRORJ\FRPELQHGZLWKWKHXVHRIFHOOSKRQHVQRZDOORZVUHWDLOHUV
WRSK\VLFDOO\ORFDWHSHRSOHLQRURXWVLGHRIWKHLUVWRUH FDOOHGORFDWLRQEDVHGVHUYLFHRU/%6 
6LPLODUO\PDOOVKDYHWKHDELOLW\WRXVHDSHUVRQ¶VSKRQHDQG*36VLJQDOWRWUDFNWKHLUZKROH
VKRSSLQJWULSZLWKLQWKHPDOOGHWDLOLQJZKDWVWRUHVDVKRSSHUJRHVWRKRZPXFKWLPHWKH\VSHQG
LQHDFKVWRUHDQGHYHQFRQQHFWZLWKLIDSXUFKDVHZDVPDGH 1%& 7KLVLVVXSSRVHGWR
JLYHUHWDLOHUVWKHDELOLW\WRFXVWRPL]HDGYHUWLVHPHQWVDQGSURYLGHEHWWHUVHUYLFHIRUFRQVXPHUV
XVLQJORFDWLRQEDVHGDSSOLFDWLRQV 0\OHV)ULGD\DQG'DYLHV EXWWKLVDOVRUDLVHVSULYDF\
FRQFHUQVDQGIHHOLQJVRILQWUXVLRQLQWKHFRQVXPHUDVVRPHVWRUHVSODQRQVHQGLQJHPSOR\HHVWR
DUHDVZKHUHFXVWRPHUVDUHORFDWHGEDVHGRII/%6 7URLDQRYVNL 6WLOOPRVWUHVHDUFK
H[DPLQLQJWKHSULYDF\LQYDVLRQIURP/%6IRFXVHVRQWKHGLJLWDOLQIRUPDWLRQDVSHFWDQGQRWWKH
LQWHUDFWLRQSULYDF\FRQFHUQ 5DRDQG0LQDNDNLV 



6KRSSHUVPD\UHVRUWWRGHOLQTXHQWFXVWRPHUDFWVLIWKH\IHHOWKH\GRQRWKDYHHQRXJK
SULYDF\IRUFHUWDLQSXUFKDVHV,QHDUO\DZRPDQZDVFDXJKWVWHDOLQJFRQGRPVEHFDXVHVKH
ZDVWRRHPEDUUDVVHGWREX\WKHP6KHSXWDFRXSOHER[HVRIFRQGRPVLQKHUFRDWSRFNHWDQG
SDLGIRUKHURWKHULWHPV 6WDII 7RUHGXFHWKLVWKHIWPDQ\VWRUHVUHVRUWWRORFNLQJXS
SURGXFWVVXFKDVFRQGRPV2QHQHZVDUWLFOHGLVFXVVHVWKHLPSOLFDWLRQVRIGHIHQVLYH
PHUFKDQGLVLQJRQFRQGRPSXUFKDVHVVKRZLQJPDQ\VKRSSHUVDUHWRRHPEDUUDVVHGWRSXUFKDVH
RQFHWKH\UHDOL]HWKH\KDYHWRDVNIRUDFFHVVWRWKHSURGXFW 5HGIHDP 7KLV
HPEDUUDVVPHQWLVGXHLQSDUWWRWKHOLPLWHGDFFHVVWRSURGXFWVIRUFLQJVKRSSHUVWRLQWHUDFWZLWK
HPSOR\HHV DQGSRVVLEO\RWKHUVKRSSHUV WKHUHIRUHORVLQJFRQWURORILQWHUDFWLRQSULYDF\DQGWKHLU
VKRSSLQJH[SHULHQFH
7RSURWHFWFRQVXPHUV¶SULYDF\RQHEDULQ6HDWWOHKDVJRQHDVIDUDVWREDQ*RRJOH
*ODVVHV7KHEDUUHOHDVHGDVWDWHPHQWWKDWSDWURQVRIWKHEDUGRQRWZDQWWREHNQRZQGHVLUH
WKHLUSULYDF\DQG*RRJOH*ODVVHVPD\LQYDGHWKDWSULYDF\7KHEDURZQHUGHFLGHGWKH
LPSOLFDWLRQVRIDOORZLQJWKHJODVVHVZKLFKLQFOXGHDFDPHUDZRXOGEHWRRJUHDWWRDOORZWKHP
LQWKHHVWDEOLVKPHQW 1HZWRQ :KLOHQRWDUHWDLOHUWKHEDU¶VEDQWRSURWHFWSULYDF\VKRZV
WKHLPSRUWDQFHRISULYDF\FRQWUROWRVKRSSHUV8QGHUVWDQGLQJSULYDF\LQWKHUHWDLOVHWWLQJDQGLWV
LPSOLFDWLRQVWRWKHVWRUHLVDQLPSRUWDQWDQGUHOHYDQWWRSLFLQPDUNHWLQJWKDWPXVWEHH[SORUHG
$GGLWLRQDOO\PDQ\GLIIHUHQWDUHDVRIPDUNHWLQJKDYHFDOOHGIRUVXFKUHVHDUFK
5HVHDUFK(YLGHQFHRI'LVVHUWDWLRQ3XUSRVH



7KH06,UHVHDUFKSULRULWLHVGHVLJQDWHVFRQVXPSWLRQH[SHULHQFHVDVDPDMRU
WRSLFIRUPDUNHWLQJLQWKHQH[WIHZ\HDUV&RPSDQLHVOLNH$SSOHDQG6WDUEXFNVKDYHVHHQ
VXFFHVVUHFHQWO\GXHWRWKHLUDWWHQWLRQWRGHVLJQLQJDSRVLWLYHVHWWLQJDWWKHEHJLQQLQJRIWKH
FRQVXPSWLRQH[SHULHQFH$VGHPRQVWUDWHGE\WKHVHVWRUHVFHUWDLQSUDFWLFHVDQGFXOWXUHVPD\



VXSSRUWILUPV¶HIIRUWVWRFUHDWHSRVLWLYHVKRSSLQJH[SHULHQFHVFUHDWLQJEUDQGYDOXH 'HLJKWRQ
5L]OH\DQG.HDQH &RQVXPHUYDOXHLVEDVHGRQSRVLWLYHVKRSSLQJHYHQWVIHOWWKURXJKWKH
VHQVHV HJYLVXDO ZKLFKFUHDWHVDWLVIDFWLRQ $FKURODQG.RWOHU $FKURODQG.RWOHU
 FDOOIRUIXUWKHUXQGHUVWDQGLQJRIKRZRXUVHQVHVSOD\LQWRFUHDWLQJVDWLVI\LQJH[SHULHQFHV
+RZHYHUZKLOHPDUNHWHUVGHVLUHWRFUHDWHJUHDWH[SHULHQFHVWKH\DOVRQHHGWRSURWHFWWKH
FRQVXPHUIURPSRWHQWLDOO\KDUPIXOSUDFWLFHV $FKURODQG.RWOHU VXFKDVWKHLQYDVLRQRI
SULYDF\$GGLWLRQDOO\EULFNDQGPRUWDUUHWDLOHUVKDYHVHHQUHFHQWFKDOOHQJHVZLWKWKHJURZWKRI
RWKHUVKRSSLQJFKDQQHORSWLRQV &KDQDQG3ROODUG DQGQHHGWRFUHDWHDPRUHSRVLWLYH
VKRSSLQJH[SHULHQFHWRFUHDWHFRPSHWLWLYHDGYDQWDJH5HVHDUFKUHJDUGLQJWKHVKRSSLQJ
H[SHULHQFHDQGKRZWRPDNHLWDSRVLWLYHRFFXUUHQFHLVEHLQJFDOOHGIRUDFURVVWKHPDUNHWLQJ
GLVFLSOLQH


$QRWKHUVXFKFDOOIRUUHVHDUFKUHTXHVWVDUWLFOHVVSHFLILFDOO\IRFXVLQJRQXQGHUVWDQGLQJWKH

FRQVXPHUWKURXJKSULYDF\FRQFHUQV+RZHYHUWKLVFDOOIRFXVHVVSHFLILFDOO\RQLQIRUPDWLRQ
SULYDF\ /DQLHUDQG6DLQL 5HFHQWDUWLFOHVUHJDUGLQJSULYDF\IRFXVRQLQIRUPDWLRQVXFKDV
FUHGLWFDUGVHFXULW\RUWKHWUDFNLQJDQGXVHRIUHFRUGHGGDWD HJWUDFNLQJSXUFKDVHVRUVHOOLQJ
SKRQHQXPEHUVWRDWKLUGSDUW\ QRWSULYDF\ZKLOHVKRSSLQJLQWKHVWRUHDQGIDFLQJSHUVRQDO
LQWHUDFWLRQVZLWKRWKHUV)RUFODULW\SXUSRVHVWKHIRUPHUZLOOEHUHIHUUHGWRDV³LQIRUPDWLRQ
SULYDF\´DQGWKHODWWHUDV³LQWHUDFWLRQSULYDF\´7XUOH\DQG0LOOLPDQ  OLVWHGLQWHUDFWLRQ
SULYDF\DVDQHHGIRUIXWXUHUHVHDUFKLQDUHWDLOVHWWLQJ$WWKHWLPHRIWKLVDUWLFOHWKHRQO\VWXG\
WRH[SOLFLWO\H[DPLQHSULYDF\LQDUHWDLOVHWWLQJXQFRYHUHGDSRVLWLYHUHODWLRQVKLSEHWZHHQD
SHUVRQ¶VQHHGIRUSULYDF\DQGDSHUVRQ¶VUHVSRQVLYHQHVVWRVWRUHDWPRVSKHULFV *URVVEDUW
+DPSWRQ5DPPRKDQDQG/DSLGXV  



7RGDWHUHVHDUFKKDVQRWH[WHQVLYHO\H[DPLQHGLQWHUDFWLRQSULYDF\ZKLOHVKRSSLQJLQD
UHWDLOVHWWLQJ0DQDJHUVDUHFRQFHUQHGZLWKVKRSOLIWLQJWDNLQJPHDVXUHVWRUHGXFHWKHIWDWWKH
FRVWRISULYDF\ VXFKDVSODFLQJLWHPVXSEHKLQGWKHFRXQWHULQORFNHGFDVHVRUKDYLQJ
HPSOR\HHVZDWFK³VXVSLFLRXV´FXVWRPHUV $FFRUGLQJWRPDUNHWLQJUHVHDUFKDSRVLWLYHVKRSSLQJ
H[SHULHQFHLVEHFRPLQJDOOWKHPRUHLPSRUWDQW $FKURODQG.RWOHU'HLJKWRQHWDO 
ZKLFKFRXOGEHHQKDQFHGZKHQVKRSSHUVIHHOLQFRQWURORIWKHLUSULYDF\3ULYDF\DOORZVDSHUVRQ
WRWKLQNZLWKDOOFRJQLWLYHIXQFWLRQVLQWDFWDVZHOODVSURWHFWWKHLUVRFLDOLGHQWLW\ZKLFKFRXOG
EHFRPHWKUHDWHQHGLQUHWDLOVHWWLQJVDVVKRSSHUVDUHDVVRFLDWHGZLWKWKHSURGXFWVWKH\EX\7KLV
W\SHRIWKUHDWWRLGHQWLW\H[SUHVVLRQDQGIUHHEHKDYLRUFRXOGFDXVHUHDFWDQFH %UHKPDQG%UHKP
 IURPWKHVKRSSHUWKDWUHVXOWVLQQHJDWLYHFRQVHTXHQFHVWRWKHVWRUH7KHFXUUHQWVWXG\ZLOO
WHVWLQYDVLRQVRILQWHUDFWLRQSULYDF\DVDWKUHDWWRLGHQWLW\WKHUHVXOWLQJVKRSSHUUHDFWLRQVWRWKH
WKUHDWDQGWKHPHFKDQLVPVWKURXJKZKLFKLWRSHUDWHV
,QWHUDFWLRQSULYDF\LVLQDQLPSRUWDQWDVSHFWRIWKHUHWDLOHQYLURQPHQWZLWKERWKSULYDF\
DQGWKHHQYLURQPHQWDIIHFWLQJWKHFRQVXPSWLRQH[SHULHQFH%HKDYLRUDOFKDQJHVLQWKHUHWDLO
VHWWLQJKDYHORQJEHHQUHVHDUFKHGIRUWKHLULPSDFWIURPWKHSK\VLFDOHQYLURQPHQW0DQ\DUWLFOHV
VXJJHVWWKHWKUHHHPRWLRQDOUHVSRQVHV SOHDVXUHDURXVDODQGGRPLQDQFH H[SODLQWKHEHKDYLRUDO
YDULDWLRQPRVWO\VXJJHVWLQJWKDWKLJKHUSOHDVXUHDQGDURXVDOUHVXOWLQPRUHWLPHLQWKHVWRUHDQG
JUHDWHUEDVNHWVL]HDVZHOODVPRUHVDWLVIDFWLRQDQGVKRSSLQJYDOXH %DELQDQG'DUGHQ 
&KDSWHU WKHOLWHUDWXUHUHYLHZ ZLOOIXUWKHUH[SORUHDWPRVSKHULFFXHVDQGWKHUHWDLO
HQYLURQPHQW¶VLPSDFWRQFRQVXPSWLRQH[SHULHQFHV
5HVHDUFK*DSVDQG6WDWHPHQWRI3XUSRVH


5HVHDUFKUHJDUGLQJSULYDF\KDVPRVWO\H[DPLQHGLQIRUPDWLRQSULYDF\RUDSHUVRQ V

DELOLW\WRFRQWUROLQIRUPDWLRQDERXWWKHPVHOYHV 6WRQH*DUGQHU*XHXWDODQG0F&OXUH 



6WXGLHVKDYHH[DPLQHGIDFWRUVVXFKDVILQDQFLDOULVNHQFRXQWHUHGWKURXJKFUHGLWFDUGVHFXULW\
)RUV\WKHDQG6KL EHOLHIVYDOXHVDQGDWWLWXGHVWRZDUGVRUJDQL]DWLRQVFROOHFWLQJVWRULQJ
UHOHDVLQJDQGXVLQJSHUVRQDOLQIRUPDWLRQ 6WRQHHWDO WKHXVHRIWHFKQRORJ\WRVWRUHDQG
XVHSHUVRQDOLQIRUPDWLRQ %ORRP0LOQHDQG$GOHU DQGWKHOHJDOULJKWWRSULYDF\
0DUJXOLV 7KLVW\SHRISULYDF\FRQFHUQW\SLFDOO\WDNHVSODFHGXULQJRUDIWHUDSXUFKDVH
KDVEHHQPDGHDQGVRPHWLPHVDIWHUWKHVKRSSHUKDVOHIWWKHVWRUH7KHVHVWXGLHVGRQRWH[DPLQH
WKHLPSDFWRISULYDF\GXULQJWKHVKRSSLQJWULSDQGZKLOHIDFLQJSHUVRQDOLQWHUDFWLRQVWKHIRFXV
RIWKHFXUUHQWVWXG\


6HYHUDOVWUHDPVRIOLWHUDWXUHKDYHVSHFLILHGDGLIIHUHQWW\SHRISULYDF\ZKLFKWKLV

GLVVHUWDWLRQZLOOUHIHUWRDVLQWHUDFWLRQSULYDF\GHILQHGLQWKLVUHVHDUFKDVDSHUVRQ¶VDELOLW\WR
FRQWUROWKHDPRXQWRIDFFHVVRWKHUVKDYHWRWKHVHOIGXULQJUHODWLRQDOHQFRXQWHUVLQDWWHPSWVWR
DFKLHYHLGHDOOHYHOV7KLVW\SHRISULYDF\FRQFHUQVDSHUVRQ VDELOLW\WRFRQWUROLQWHUDFWLRQVZLWK
RWKHUVVXFKDVZLWKZKRPZKHQDQGKRZWKHLQWHUDFWLRQZLOOWDNHSODFH $OWPDQ
3HGHUVHQ 5HVHDUFKKDVGLVFXVVHGVHYHUDOGHILQLWLRQVRILQWHUDFWLRQSULYDF\DQGZKHWKHULW
LVDFKLHYHGWKURXJKFRQWURO $OWPDQ%DOO0F&OHPHQV RUZLWKGUDZDO
+DDJ6FKZDUW]6KLOV6LPPHOO DVZHOODVWKHIXQFWLRQVDQG
PHFKDQLVPVRILQWHUDFWLRQSULYDF\ $OWPDQ3HGHUVHQ:HVWLQ 7KHH[WDQW
UHVHDUFKGRHVQRWW\SLFDOO\H[DPLQHGLIIHUHQWDVSHFWVRISULYDF\ HJYLVXDODQGSK\VLFDO ZKHQ
VWXG\LQJWKHLPSDFWVDQGPHFKDQLVPVRISULYDF\DQGWKXVFDQQRWH[SORUHZKLFKDVSHFWVKDYHD
JUHDWHULPSDFW)XUWKHUSUHYLRXVOLWHUDWXUHGRHVQRWGLVFXVVWKHUHODWLRQVKLSEHWZHHQSULYDF\DQG
SXUFKDVLQJEHKDYLRUVSHFLILFDOO\WKHPHFKDQLVPVPHGLDWLQJWKHUHODWLRQVKLSRUZKDWWKHFRVWRI
SULYDF\LVWRWKHVWRUH3V\FKRORJ\OLWHUDWXUHKDVH[DPLQHGGHILQLWLRQVRISULYDF\DQGZK\
SULYDF\LVLPSRUWDQWWRDQLQGLYLGXDOEXWLWKDVOHIWRXWYDULDEOHVH[SODLQLQJWKHUHODWLRQVKLS



EHWZHHQWKUHDWVWRSULYDF\DQGFRQVHTXHQFHVWRRWKHUVLQYROYHG,QWHUDFWLRQSULYDF\KDVQRWEHHQ
OLQNHGWRSXUFKDVHSUHVVXUHRULGHQWLW\WKUHDWVLQFXUUHQWUHVHDUFK,QWHUDFWLRQSULYDF\LVDOPRVW
HQWLUHO\XQH[DPLQHGLQPDUNHWLQJOLWHUDWXUHDQGLQDUHWDLOVHWWLQJ
7KHH[WDQWUHVHDUFKGRHVQRWORRNDWPRGHUDWLQJLQIOXHQFHVRISULYDF\HIIHFWVVXFKDV
GLIIHULQJUHDVRQVRISULYDF\HQFURDFKPHQWDQGKRZWKDWLQIOXHQFHVUHDFWLRQVWRSULYDF\LQYDVLRQ
)RUH[DPSOHDQHPSOR\HHPD\EHVHHQDVKDYLQJDPRUHOHJLWLPDWHUHDVRQIRUWKUHDWHQLQJ
SULYDF\DVFRPSDUHGWRDQRWKHUVKRSSHUDVWKHHPSOR\HHLVH[SHFWHGWREHDYDLODEOHWR
FRQVXPHUV+RZHYHUDQRWKHUVKRSSHUFRXOGEHVHHQDVDEHWWHUVRXUFHIRULQIRUPDWLRQZKHQ
PDNLQJSXUFKDVLQJGHFLVLRQVDQGWKHUHIRUHWKHLUSULYDF\LQYDVLRQVZRXOGEHPRUHLQIOXHQWLDO
7KHUHLVDJDSLQUHVHDUFKIRFXVLQJRQLQWHUDFWLRQSULYDF\LQDUHWDLOVWRUHVHWWLQJDVZHOO
DVGLIIHUHQWDVSHFWVRILQWHUDFWLRQSULYDF\7KHSXUSRVHRIWKHFXUUHQWGLVVHUWDWLRQLVWRDGGUHVV
WKRVHJDSVLQUHVHDUFKWKURXJKVHYHUDOTXDQWLWDWLYHVWXGLHV7KLVGLVVHUWDWLRQZLOOH[DPLQH
SK\VLFDODQGYLVXDOHQFURDFKPHQWVVRFLDOLGHQWLW\WKUHDWVSXUFKDVHSUHVVXUHWKHPRGHUDWLQJ
HIIHFWRIOHJLWLPDF\RIWKUHDWDQGWKHLPSDFWWKHVHYDULDEOHVKDYHRQFXVWRPHUIHHOLQJVRIFRQWURO
DQGFRQVHTXHQFHVWRWKHVWRUH
5HVHDUFK4XHVWLRQV
$VWKHGHVFULEHGJDSLQOLWHUDWXUHH[LVWVWKLVGLVVHUWDWLRQSURSRVHVWRDGGUHVVWKH
IROORZLQJUHVHDUFKTXHVWLRQVZKLFKZLOOFRQWULEXWHWROLWHUDWXUHDQGWKHRU\

5 +RZGRGLIIHUHQWDVSHFWVRILQWHUDFWLRQSULYDF\ SK\VLFDOYVYLVXDO FKDQJHVKRSSHU
EHKDYLRULQVWRUH"
5 :KDWPHFKDQLVPVPHGLDWHWKHUHODWLRQVKLSEHWZHHQLQWHUDFWLRQSULYDF\DQGVKRSSHU
EHKDYLRU"



5 +RZLVLQWHUDFWLRQSULYDF\GLIIHUHQWGHSHQGLQJXSRQWKHOHJLWLPDF\RIWKHSULYDF\WKUHDW"
7KHRUHWLFDO&RQWULEXWLRQV
7KHILQGLQJVRIWKHVHUHVHDUFKTXHVWLRQVZLOODGGWRWKHXQGHUVWDQGLQJRILQWHUDFWLRQ
SULYDF\E\EUHDNLQJGRZQSULYDF\LQWRGLIIHUHQWIHDWXUHVDQGVHHLQJZKLFKDVSHFWVKDYHPRUH
LPSDFWRQSXUFKDVHSUHVVXUHDQGVRFLDOLGHQWLW\WKUHDWVDQGXOWLPDWHO\FRQVHTXHQFHVWRWKHVWRUH
5HVHDUFKH[DPLQLQJLQYDVLRQVRISK\VLFDOVSDFHRUYLVXDOHQFURDFKPHQWGRQRWW\SLFDOO\FRQWURO
IRUWKHRWKHUYDULDEOH7KXVFXUUHQWILQGLQJVDWWULEXWHGWRSK\VLFDOVSDFHHQFURDFKPHQWFRXOG
DOVREHLQIOXHQFHGE\WKHYLVXDODVSHFWDQGYLFHYHUVD$GGLWLRQDOO\WKHHIIHFWVRIWKHLQWHUDFWLRQ
RIERWKSK\VLFDODQGYLVXDODVSHFWVRISULYDF\KDYH\HWWREHVWXGLHGIRUWKHLULPSDFWRQWKH
VKRSSHUDQGVWRUH
:KLOHSV\FKRORJ\OLWHUDWXUHWKDWGLVFXVVHVWKHGHILQLWLRQVRISULYDF\KDVEURXJKWLQWKH
IXQFWLRQVDQGPHFKDQLVPVWRDFKLHYLQJSULYDF\WKLVOLWHUDWXUHOHDYHVRXWWKHPHGLDWLQJYDULDEOHV
EHWZHHQSULYDF\DQGWKHFRQVHTXHQWLDOUHDFWLRQVLQDUHWDLOVHWWLQJ$VSULYDF\LPSDFWVEHKDYLRU
LGHQWLI\LQJWKHVHYDULDEOHVDQGWKHLULPSDFWLVDILUVWVWHSLQXQGHUVWDQGLQJLQWHUDFWLRQSULYDF\¶V
LQIOXHQFHWRDUHWDLOHU)XUWKHUYHU\IHZTXDQWLWDWLYHVWXGLHVWHVWDIXOOPRGHORIUHDFWDQFHWKHRU\
H[DPLQLQJPHGLDWLQJPHFKDQLVPVDQGIHHOLQJVRIFRQWURO0RVWUHVHDUFKWKDWXVHVUHDFWDQFH
WKHRU\VLPSO\H[DPLQHVWKHWKUHDWDQGUHDFWLRQQRWXQGHUO\LQJFDXVHVRUWKHLPSRUWDQFHRIORVV
RIFRQWURO7KHH[DPLQDWLRQRIWKHWKHRUHWLFDOPRGHODVDZKROHZLOOIXUWKHUFRQWULEXWHWR
UHDFWDQFHWKHRU\ %UHKP%UHKP%UHKPDQG%UHKP DQGWKHUHODWLRQVKLS
EHWZHHQYDULDEOHVGLVFXVVHGLQWKHRU\7KHPRGHUDWLQJYDULDEOHZLOODOVRDGGWRWKHPDUNHWLQJ
ILHOG VWKHRUHWLFDONQRZOHGJH


$VSUHYLRXVO\PHQWLRQHGFXUUHQWUHVHDUFKGRHVQRWH[DPLQHXQGHUZKLFKFRQWH[WV

SULYDF\LVPRUHLPSRUWDQW$FFRUGLQJWRUHDFWDQFHWKHRU\DMXVWLILHGUHDVRQIRUDWKUHDWWR



IUHHGRPZLOOFDXVHOHVVUHDFWDQFH7KLVVXJJHVWVDGLIIHUHQWLPSDFWIURPOHJLWLPDWHSULYDF\
HQFURDFKPHQWVRQLGHQWLW\WKUHDWV3UHOLPLQDU\LQWHUYLHZVVKRZFXVWRPHUVDFWRXWLQZD\VWR
UHJDLQSULYDF\LIILQGLQJVVKRZFXVWRPHUVUHDFWPRUHVWURQJO\WRSULYDF\LQYDVLRQVGHSHQGLQJ
XSRQZK\SULYDF\LVLQYDGHGWKLVZLOOVKRZERXQGDU\FRQGLWLRQVWRUHDFWDQFHWKHRU\ %UHKP
%UHKP%UHKPDQG%UHKP 
7KHILQGLQJVRIWKHVWXGLHVZLOOFRQWULEXWHWRHVWDEOLVKLQJERXQGDU\FRQGLWLRQVIRU
UHDFWDQFHWKHRU\DVZHOODVH[SOLFLWO\H[DPLQLQJFRQWURO¶VUHODWLRQVKLSLQWKHPRGHO6RFLDO
LGHQWLW\WKHRU\LVXVHGWRVXSSOHPHQWUHDFWDQFHWKHRU\DQGKHOSH[SODLQGLUHFWLRQLQWKH
K\SRWKHVHV3DUWLFLSDQWVRIDTXDOLWDWLYHSLORWVWXG\VDLGWKH\GHVLUHGSULYDF\DVWRQRWEHMXGJHG
E\RWKHUVZKLFKLVLQDFFRUGDQFHZLWKVRFLDOLGHQWLW\WKHRU\DQGFRXOGDOVRVKRZERXQGDU\
FRQGLWLRQVLILGHQWLW\WKUHDWGLIIHUVE\OHJLWLPDF\RIHQFURDFKPHQW2YHUDOODGGUHVVLQJWKH
UHVHDUFKTXHVWLRQVZLOOVKRZERXQGDU\FRQGLWLRQVWRUHDFWDQFHWKHRU\DQGVRFLDOLGHQWLW\WKHRU\
%UDQVFRPEHHWDO%UHKP%UHKP%UHKPDQG%UHKP+RJJ
+RJJHWDO7XUQHUHWDO 


8OWLPDWHO\LQVWRUHVKRSSLQJSULYDF\LVDWRSLFPRVWO\XQWRXFKHGLQPDUNHWLQJOLWHUDWXUH

7KLVVWXG\ZLOOEHDILUVWVWHSLQXQGHUVWDQGLQJZKDWLQWHUDFWLRQSULYDF\PHDQVWRVKRSSHUVZKDW
IXQFWLRQVSULYDF\VHUYHVDQGKRZLWLPSDFWVUHWDLOHUV7KHPRGHUDWRUFRQVLGHUHGLQWKHPRGHO
ZLOODOVRFRQWULEXWHWRDIXUWKHUXQGHUVWDQGLQJRILQWHUDFWLRQSULYDF\DQGZKDWUHWDLOIDFWRUV
LPSDFWSHUFHSWLRQVRIYLVXDODQGRUSK\VLFDOHQFURDFKPHQW&RQVXPHUSULYDF\LVLQYROYHGLQ
FXVWRPHUUHODWLRQVKLSPDQDJHPHQWDVZHOODVHQKDQFLQJVKRSSLQJHQFRXQWHUV %XUJRRQ 
7KHILQGLQJVZRXOGFRQWULEXWHJUHDWO\E\ILOOLQJDJDSDQGVKRZLQJKRZLQWHUDFWLRQSULYDF\LVD
QHHGHGHOHPHQWLQDGGLQJWRWKHSRVLWLYHDVSHFWVRIWKHVKRSSLQJH[SHULHQFHDQDUHDRIUHVHDUFK
WKHPDUNHWLQJGLVFLSOLQHKDVFDOOHGIRU $FKURODQG.RWOHU'HLJKWRQHWDO/DQLHU



DQG6DLQL )LQDOO\WKHUHVXOWVZLOOVKRZDPRUHGHWDLOHGPRGHORIUHDFWDQFHWKHRU\DQGWKH
YDULDEOHVLQYROYHGLQUHDFWDQFHWRLQWHUDFWLRQSULYDF\WKUHDWV
0DQDJHULDO,PSOLFDWLRQV
)LQGLQJVRIWKLVVWXG\ZLOOKHOSDUHWDLOHUEHWWHUXQGHUVWDQGDQHPSOR\HH¶VLPSDFWRQ
VRFLDOLGHQWLW\WKUHDWVDQGSXUFKDVHSUHVVXUHOHDGLQJWRWKHFRQVLGHUDWLRQWRDGGWUDLQLQJWKDWZLOO
KHOSHQVXUHSULYDF\WRVKRSSHUV$OHJLWLPDWHWKUHDWWRSULYDF\VKRXOGUHGXFHUHDFWDQFHEXWLI
HPSOR\HHVHQFURDFKZLWKRXWDOHJLWLPDWHUHDVRQVKRSSHUVFRXOGUHDFWPRUHVWURQJO\DQGWKH
VWRUHFRXOGVHHFRQVHTXHQFHVWKDWPD\KDYHEHHQDYRLGHGLIHPSOR\HHVZHUHDZDUHRISULYDF\
LVVXHV


$VFRQWUROLVDYDULDEOHEHWZHHQWKHWKUHDWDQGUHDFWDQFHXQGHUVWDQGLQJWKDWWKHORVVRI

FRQWUROLVDQDQWHFHGHQWWRUHDFWDQFHVXJJHVWVWKDWILQGLQJGLIIHUHQWZD\VWRJLYHFRQWUROEDFNWR
VKRSSHUVZLOOUHGXFHWKHUHDFWDQFHRXWFRPHVRIDEDQGRQPHQWDQGSXUFKDVHLQWHQWLRQV)RU
H[DPSOH.URJHUZLOOJLYHWKHNH\WRVKRSSHUVWKDWDFFHVVHVORFNHGFDVHVFRQWDLQLQJSUHJQDQF\
WHVWVLIDVNHG6RPHVWRUHVKDYHLQVWDOOHG³SXVKIRUVHUYLFH´EXWWRQVWKDWJLYHDFHUWDLQDPRXQWRI
FRQWUROEDFNWRWKHVKRSSHU(PSOR\HHVFDQJLYHVKRSSHUVSULYDF\EXWWKHVKRSSHUIHHOVLQ
FRQWURORILQWHUDFWLRQVWKDWWDNHSODFHLQWKHVWRUHDVWKH\FDQSXVKIRUVHUYLFHLIWKH\GHVLUHLW RU
QRW 6XFKWDFWLFVDVWKHVHVHUYLFHEXWWRQVJLYHVKRSSHUVPRUHFRQWURORYHUWKHLULQWHUDFWLRQ
SULYDF\ZKLOHVKRSSLQJLQWKHVWRUHDQGFRXOGUHGXFHQHJDWLYHRXWFRPHVWRWKHUHWDLOHU
7KLVUHVHDUFKZLOOKRSHIXOO\UDLVHDZDUHQHVVZLWKPDQDJHUVWKDWLQWHUDFWLRQSULYDF\GRHV
KDYHLPSOLFDWLRQVIRUWKHVWRUHDQGDVKRSSHUPD\EHDIIHFWHGE\WKHSK\VLFDODQGYLVXDO
HQFURDFKPHQWRIHPSOR\HHV6KRSSHUVZDQWDQHPSOR\HHWRDFNQRZOHGJHWKH\DUHLQWKHVWRUHLI
WKHVKRSSHUQHHGVKHOSEXWRWKHUEHKDYLRUVIURPWKHHPSOR\HHPD\QRWEHVHHQDVDSSURSULDWH
E\WKHVKRSSHU$GGLWLRQDOO\DVWHFKQRORJ\LVKHOSLQJUHWDLOHUVLQYDGHDVKRSSHU¶VSULYDF\HYHQ



PRUHDZDUHQHVVRIVKRSSHUSULYDF\FRQFHUQVFRXOGEHYHU\EHQHILFLDOWRSUDFWLWLRQHUVWRDYRLG
EDGSXEOLFLW\ &%6 RUHYHQODZVXLWVUHJDUGLQJSULYDF\YLRODWLRQV HJ7URLDQRYVNL
 )XUWKHUWRLQFUHDVHFXVWRPHUVDWLVIDFWLRQDQGWKHVKRSSLQJH[SHULHQFHPDQDJHUVEHLQJ
DZDUHRIDQGXQGHUVWDQGLQJLQWHUDFWLRQSULYDF\ZLOORIIHUZD\VRIDOORZLQJFRQVXPHUVWKHDELOLW\
WRFRQWUROZKRDQGWKHDPRXQWRILQWHUDFWLRQWKH\HQFRXQWHUZKLOHVKRSSLQJWRPHHWSULYDF\
QHHGV
2YHUYLHZRI&RQFHSWXDO0RGHO


7KLVGLVVHUWDWLRQSURSRVHVWKHIROORZLQJPRGHO )LJXUH XVLQJUHDFWDQFHWKHRU\WRIUDPH

WKHFRQVWUXFWVEDVHGRQWKHIROORZLQJGHILQLWLRQLQWHUDFWLRQSULYDF\LVDSHUVRQ¶VDELOLW\WR
FRQWUROWKHDPRXQWRIDFFHVVRWKHUVKDYHWRWKHVHOIGXULQJUHODWLRQDOHQFRXQWHUVLQDWWHPSWVWR
DFKLHYHLGHDOOHYHOV7KHFRQFHSWXDOPRGHOLVGHVFULEHGDVSULYDF\HQFURDFKPHQWVQHJDWLYHO\
OHDGWRVRFLDOLGHQWLW\WKUHDWVZKLFKSRVLWLYHO\LPSDFWSXUFKDVHSUHVVXUHWKDWZLOOFDXVHDQ
LQGLYLGXDOWRUHDOL]HFRQWUROKDVEHHQORVWDQGUHDFWDQFHWKHQRFFXUV7KLVVHFWLRQZLOOLQWURGXFH
WKHYDULDEOHVRIWKHPRGHODVZHOODVWKHXQGHUO\LQJWKHRULHV&KDSWHUWZRGLVFXVVHVWKHVHWRSLFV
LQPRUHGHWDLO
2YHUYLHZRI7KHRUHWLFDO%DVLV


3V\FKRORJLFDOUHDFWDQFHWKHRU\ %UHKP LVWKHPDLQWKHRU\XVHGWRGHVFULEHWKH

FRQFHSWXDOPRGHO5HDFWDQFHWKHRU\VWDWHVWKDWDQ\WKUHDWWRIUHHGRPRIEHKDYLRUZLOOUHVXOWLQ
DWWHPSWVWRUHGXFHWKHORVVDQGUHFODLPWKHWKUHDWHQHGEHKDYLRU7KHUHVXOWLQJDFWLRQWRUHFODLP
IUHHGRPLVUHIHUUHGWRDVUHDFWDQFHWRWKHWKUHDW7KHFRQFHSWXDOPRGHOSXWIRUWKKHUHVKRZVWKDW
HQFURDFKPHQWVWRSULYDF\ ERWKYLVXDODQGSK\VLFDO LPSDFWLGHQWLW\WKUHDWVZKLFKFDXVH
SXUFKDVHSUHVVXUHWKUHDWHQLQJWKHFRQVXPHU VDELOLW\WREHKDYHDQGVKRSIUHHO\DVRQHGHVLUHV
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)LJXUH&RQFHSWXDO0RGHO




ZLWKFRQWURORYHULQWHUDFWLRQSULYDF\5HDFWDQFHWKHRU\VWDWHVWKDWIUHHEHKDYLRUVDUHHTXLYDOHQW
WRFRQWURO:KHQDSSO\LQJUHDFWDQFHWKHRU\WRDVKRSSHUH[SHULHQFHWKLVPHDQVUHVWULFWLQJD
SHUVRQ¶VFRQWUROLVDWKUHDWWRIUHHEHKDYLRUWKDWZLOOFDXVHUHDFWDQFH,QWKHPRGHODVLQWHUDFWLRQ
SULYDF\UHODWHVWRVRFLDOLGHQWLW\WKUHDWV ERWKFDWHJRUL]DWLRQWKUHDWDQGDFFHSWDQFHWKUHDW 
IHHOLQJVRISXUFKDVHSUHVVXUHDUHLPSDFWHGZKLFKZLOOFDXVHWKHUHDOL]DWLRQRIDORVVRIFRQWURO
7KHUHDFWDQFHZKLFKRFFXUVDIWHUORVVRIFRQWUROLVUHDOL]HGLVPDQLIHVWHGE\DEDQGRQPHQW HLWKHU
WHPSRUDU\DEDQGRQPHQWRIWKHDUHDRUSHUPDQHQWDEDQGRQPHQWRIWKHVWRUH DQGVPDOOHU
SXUFKDVHLQWHQWLRQV7KHPRGHOZDONVWKURXJKWZRURXQGVRIWKUHDWDQGUHDFWDQFHLGHQWLW\
WKUHDWVZKLFKFDXVHDQHPRWLRQDOUHDFWDQFHRISXUFKDVHSUHVVXUHIROORZHGE\WKHUHDOL]DWLRQRI
ORVVRIFRQWURO WKUHDWDJDLQ DQGWKHEHKDYLRUDOUHDFWLRQVRIDEDQGRQPHQWDQGSXUFKDVH
LQWHQWLRQV


6RFLDOLGHQWLW\WKHRU\ 7XUQHU%URZQDQG7DMIHO KHOSVWRH[SODLQWKHIHOWWKUHDWV

WRLGHQWLW\ZKHQSULYDF\LVHQFURDFKHG$SHUVRQZLOODFWLQDFFRUGDQFHWRVWHUHRW\SLFDO
EHKDYLRUVRIDJURXSLQZKLFKWKH\WKLQNRUZLVKWREHORQJ +RJJ+RJJ7HUU\DQG:KLWH
 6HYHUDOWKUHDWVDUHOLVWHGXQGHUWKLVWKHRU\VXFKDVFDWHJRUL]DWLRQ EHLQJSODFHGLQWRWKH
ZURQJJURXS DQGDFFHSWDQFH IHDURIEHLQJUHMHFWHG  %UDQVFRPEH(OOHPHUV6SHDUVDQG
'RRVMH %RWKWKUHDWVDUHQHJDWLYHO\UHODWHGWRSULYDF\HQFURDFKPHQWVDVSULYDF\LQYDVLRQ
FDXVHVDFOHDUHUSLFWXUHRIZKRDSHUVRQLV GHFUHDVLQJFDWHJRUL]DWLRQWKUHDW DQGDGGVWRIHHOLQJV
RIDFFHSWDQFH
,QWUXVLRQVRQ3ULYDF\


7KHIRFXVRIWKLVGLVVHUWDWLRQZLOOH[DPLQHSULYDF\HQFURDFKPHQWVWKURXJKWZRDVSHFWV

SK\VLFDODQGYLVXDOLQYDVLRQV7KHFRPELQDWLRQRIWKHVHWZRIHDWXUHVUHVXOWVLQWKHIROORZLQJ[



PDWUL[RXWOLQLQJWKHGLIIHUHQWZD\VLQZKLFKSULYDF\FDQEHHQFURDFKHGXSRQ )LJXUH :KHQ
ERWKSK\VLFDODQGYLVXDOHQFURDFKPHQWVDUHORZWKLVLVUHIHUUHGWRLQWKLVGLVVHUWDWLRQDV
DQRQ\PLW\RUWKHDELOLW\WREHLQSXEOLFZLWKRXWEHLQJQRWLFHG7KHVHFRQGTXDGUDQWLQYDVLRQRI
SHUVRQDOVSDFHRFFXUVZKHQSK\VLFDOHQFURDFKPHQWLVKLJKEXWYLVXDOHQFURDFKPHQWLVORZ
3HUVRQDOVSDFHLVDQLQYLVLEOHERXQGDU\VXUURXQGLQJDSHUVRQWKDWW\SLFDOO\UHVXOWVLQXQSOHDVDQW
IHHOLQJVDQGUHDFWLRQVZKHQFURVVHG7KLVVSDFHLVGLIIHUHQWIURPWHUULWRU\DVWHUULWRU\LVGHILQHG
LQOLWHUDWXUHDVDIL[HGVSDFHZLWKRZQHUVKLSDQGSHUVRQDOVSDFHPRYHVZLWKDSHUVRQDWDOOWLPHV
$OWPDQ +LJKYLVXDOHQFURDFKPHQWDQGORZSK\VLFDOHQFURDFKPHQWPDNHXSWKHWKLUG
TXDGUDQWRIVSRWOLJKW7KHVSRWOLJKWHIIHFWLQOLWHUDWXUHUHIHUVWRWKHRYHUHVWLPDWLQJRIKRZPXFKD
SHUVRQEHOLHYHVWKH\DUHEHLQJZDWFKHG *LORYLFK0HGYHFDQG6DYLWVN\ ,WLVKHUHLQWKLV
VWXG\ZKHUHDSHUVRQIHHOVREVHUYHGHYHQLIWKHLQYDGHULVQRWSK\VLFDOO\FORVH6LPLODUWR
H[LVWLQJOLWHUDWXUHWKHVSRWOLJKWHIIHFWIRUWKLVVWXG\ZLOOUHIHUWRWKHYLVXDOHQFURDFKPHQWDQG
IHHOLQJVRIEHLQJZDWFKHGZKHWKHURYHUHVWLPDWHGRUDFFXUDWHO\SHUFHLYHG7KHODVWTXDGUDQW
VKDGRZLQJLQYROYHVWKHLQWHUDFWLRQRIERWKKLJKSK\VLFDODQGKLJKYLVXDOHQFURDFKPHQW,WLVWKLV
TXDGUDQWZKHUHWKHOHDVWDPRXQWRIUHVHDUFKKDVEHHQGRQH/LWHUDWXUHUHJDUGLQJSK\VLFDOVSDFH
GRHVQRWW\SLFDOO\DFFRXQWIRUYLVXDOHQFURDFKPHQWDQGYLFHYHUVD
6RFLDO,GHQWLW\7KUHDWDQG3XUFKDVH3UHVVXUH
$VSULYDF\HQFURDFKPHQWVLPSDFWLGHQWLW\WKUHDWVFRQVWUDLQWVWRIUHHGRPWKURXJKSXUFKDVH
SUHVVXUHDUHWKHQIHOW,GHQWLW\WKUHDWFDQEHDSHUVRQDOWKUHDWWRDSHUVRQ¶VFKDUDFWHURUDELOLW\RU
DVRFLDOLGHQWLW\WKUHDWWRJURXSPHPEHUVKLS 0DMRUDQG6DZ\HU ZLWKWKUHDWVWRVRFLDO
LGHQWLWLHVEHLQJPRUHLQIOXHQWLDOIRUEHKDYLRUDORXWFRPHV 7XUQHU5H\QROGV+DVODPDQG
9HHQVWUD WKXVVRFLDOLGHQWLWLHVDUHWKHIRFXVRIWKLVVWXG\6KRSSHUVDUHZRUULHGDERXW
EHLQJPLVFDWHJRUL]HGRUXQDFFHSWHGDQGZLOODFWLQZD\VFRQVLVWHQWWRSUHIHUUHGLGHQWLWLHVDVD




)LJXUH,QWUXVLRQVRQ3ULYDF\

IRUPRILPSUHVVLRQPDQDJHPHQW %UDQVFRPEHHWDO7XUQHU+RJJ2DNHV5HLFKHUDQG
:HWKHUHOO 7KHVHWKUHDWVWRLGHQWLW\ZLOOFKDQJHWKHSXUFKDVHSUHVVXUHIHOWE\WKHVKRSSHU
ZKHUHWKHUHLVDQLQFUHDVHGIHHOLQJWREX\DSURGXFWRUDSDUWLFXODUEUDQGHLWKHUIHOWIURPWKHVHOI
RUIURPRWKHUV :DUVKDZ 
2QFHDFKDQJHLQSXUFKDVHSUHVVXUHLVUHDOL]HGDSHUVRQWKHQIHHOVDORVVRIFRQWURO
$FFRUGLQJWRUHDFWDQFHWKHRU\WKUHDWHQLQJDEHKDYLRULVUHGXFLQJDSHUVRQ¶VFRQWUROWREHKDYH
IUHHO\LQDQ\ZD\WKH\GHVLUH %UHKP +RZHYHUWKUHDWVDQGSUHVVXUHPXVWRFFXUEHIRUHD
SHUVRQFDQUHDOL]HWKHLUFRQWUROKDVEHHQUHGXFHG
5HDFWDQFH2XWFRPHVRI3ULYDF\(QFURDFKPHQW


2QFHORVVRIFRQWUROLVUHDOL]HGDSHUVRQZLOOUHDFWWROLPLWWKHWKUHDWDQGUHJDLQIUHHGRP
%UHKPDQG%UHKP 7KHUHDFWDQFHWRSULYDF\HQFURDFKPHQWLVVHHQLQWKHPRGHOWZR



ZD\VWKURXJKDEDQGRQPHQWDQGSXUFKDVHLQWHQWLRQV:KHQOHYHOVRISULYDF\EHFRPH
XQFRPIRUWDEOHRQHRIWKHPRUHSRSXODUZD\VWRUHJDLQLWLVWRIOHH$SHUVRQFDQWHPSRUDULO\
OHDYHDQDUHDWRUHWXUQODWHUZKLFKPD\EHUHIOHFWHGE\EDVNHWVL]HRUSXUFKDVHLQWHQWLRQV$
SHUVRQPD\OHDYHDVKRSSLQJ]RQHWKDWGRHVQRWKDYHDGHTXDWHSULYDF\OHYHOVVKRSLQDQRWKHU
DUHDZKLOHZDLWLQJIRUWKHSULYDF\OHYHOVWRFKDQJHDQGUHWXUQWRWKHRULJLQDOVKRSSLQJDUHDODWHU
LISULYDF\KDVUHDFKHGDGHTXDWHOHYHOV+RZHYHUZKLOHVKRSSLQJLQDQRWKHU]RQHWKHSHUVRQ
PD\KDYHLQFUHDVHGWKHLUEDVNHWVL]HRUSXUFKDVHLQWHQWLRQV6KRSSHUVPD\DOVRSHUPDQHQWO\
DEDQGRQWKHDUHD ZKLFKZRXOGEHUHIOHFWHGLQVPDOOHUSXUFKDVHLQWHQWLRQV RUSHUPDQHQWO\
DEDQGRQWKHVWRUH,IDSHUVRQIHHOVWKH\FDQQRWDFKLHYHDGHTXDWHOHYHOVRISULYDF\WRPDNHD
SXUFKDVHWKLVZLOOEHUHIOHFWHGLQVPDOOHUSXUFKDVHLQWHQWLRQV
0RGHUDWLQJ,QIOXHQFH/HJLWLPDF\RI7KUHDW


5HDFWDQFHWKHRU\PDNHVQRWHRIGLIIHULQJGHJUHHVRIUHDFWDQFHGHSHQGLQJXSRQYDU\LQJ

IDFWRUVVXFKDVFKDUDFWHULVWLFVRIZKRLVLQYDGLQJSULYDF\7KLVGLVVHUWDWLRQZLOOIRFXVRQ
OHJLWLPDF\RIWKHWKUHDW5HDFWDQFHWKHRU\VD\VWKDWUHDFWDQFHZLOOEHUHGXFHG QRWHOLPLQDWHG LI
WKHVRXUFHRIWKHWKUHDWKDVDOHJLWLPDWHUHDVRQIRUUHVWULFWLQJEHKDYLRU %UHKP 7KLV
VXJJHVWVDGLIIHUHQFHEHWZHHQOHJLWLPDWHDQGQRQOHJLWLPDWHUHDVRQVIRUHQFURDFKLQJSULYDF\)RU
H[DPSOHLQDUHWDLOVHWWLQJDQHPSOR\HHPD\EHVHHQDVKDYLQJDPRUHMXVWLILHGUHDVRQWR
HQFURDFKSULYDF\DVWKH\DUHWKHUHWRKHOSVKRSSHUV2QWKHRWKHUKDQGDSHUVRQPLJKWVHHRWKHU
VKRSSHUV HVSHFLDOO\WKRVHVKRSSLQJIRUVLPLODUW\SHVRISURGXFWV DVKDYLQJOHJLWLPDWHUHDVRQVWR
LQYDGHSULYDF\DVWKH\WU\WREDVHGHFLVLRQVRIIHDFKRWKHUV¶SXUFKDVHV$VERWKWKHHPSOR\HH
DQGWKHVKRSSHUFDQKDYHGLIIHULQJOHYHOVRIOHJLWLPDF\DFFRUGLQJWRDQRWKHUVKRSSHUWKLVVWXG\
ZLOOIRFXVRQO\RQHQFURDFKPHQWVE\DQHPSOR\HHRIDVWRUH7KLVZLOOKHOSVLPSOLI\HIIHFWVVHHQ



LQUHJDUGVWROHJLWLPDF\EXWDOVRKDVPRUHLPSDFWWRDPDQJHUDVWKH\FDQFRQWURODQHPSOR\HH V
EHKDYLRU
3URSRVHG0HWKRGRORJLFDO6WUDWHJ\


$WKUHHVWXG\GHVLJQZDVXVHGWRWHVWWKHVHWIRUWKUHVHDUFKTXHVWLRQV([SHULPHQWDO

GHVLJQVZHUHXVHGZLWKERWKZULWWHQDQGYLGHRVFHQDULRV$QRQOLQHFRQVXPHUSDQHOZDVXVHGIRU
GDWDFROOHFWLRQ0XOWLSOHVFHQDULRVPDQLSXODWLRQVZHUHFDUULHGRXWLQHDFKVWXG\WRWHVWWKH
LPSDFWRISULYDF\HQFURDFKPHQW6FDOHVZHUHFUHDWHGDQGDGDSWHGDVDSSOLFDEOHIRUWKHYDULDEOHV
LQWKHSURSRVHGPRGHODQGFRQWUROYDULDEOHV5HJUHVVLRQDQG$1&29$ DQDO\VLVRIFRYDULDQFH 
VWDWLVWLFDOWHFKQLTXHVZHUHHPSOR\HGWRWHVWWKHUHODWLRQVKLSV


6WXG\LQYROYHVIRXUPDQLSXODWLRQVDFURVVWZROHYHOVRISK\VLFDOHQFURDFKPHQW
ORZKLJK DQGWZROHYHOVRIYLVXDOHQFURDFKPHQW ORZKLJK XVLQJWZRSURGXFWV IRRWIXQJDO

FUHDPDQGKHPRUUKRLGFUHDP 3DUWLFLSDQWVIURPDQRQOLQHSDQHOUHDGRQHRIWKHVFHQDULRVDQG
DQVZHUHGDVXUYH\UHJDUGLQJWKHLUVFHQDULR6WXG\WHVWHGWKHPRGHOXSWRSXUFKDVHSUHVVXUH
ZLWKRXWPRGHUDWRUV7ZRSURGXFWVZHUHXVHGWRWHVWWKHFRQVLVWHQF\RIWKHPRGHODFURVVSURGXFWV
QRWWRGHWHUPLQHVLJQLILFDQWGLIIHUHQFHLQWKHYDULDEOHVEHWZHHQWKHWZRSURGXFWV LHWRVKRZ
WKDWSK\VLFDOHQFURDFKPHQWLPSDFWVERWKSURGXFWVQRWWRVKRZWKDWSK\VLFDOHQFURDFKPHQW
LPSDFWVIRRWIXQJDOFUHDPPRUHVLJQLILFDQWO\WKDQKHPRUUKRLGFUHDP 


6WXG\XVHGDQRQOLQHSDQHOLQYROYLQJHLJKWPDQLSXODWHGVFHQDULRVZLWKWZROHYHOVRI

SK\VLFDOHQFURDFKPHQW ORZKLJK WZROHYHOVRIYLVXDOHQFURDFKPHQW ORZKLJK DQGWZROHYHOV
RIOHJLWLPDF\ ORZKLJK DFURVVWZRSURGXFWV IRRWIXQJDOFUHDPDQGKHPRUUKRLGFUHDP 
3DUWLFLSDQWVUHDGRQHVFHQDULRUDQGRPO\DVVLJQHGWRWKHPDQGDQVZHUHGDVXUYH\UHJDUGLQJWKH
VFHQDULR6WXG\UHSOLFDWHGVWXG\WHVWLQJWKHPRGHOWKURXJKSXUFKDVHSUHVVXUHDQGDGGHGWKH
PRGHUDWRURIOHJLWLPDF\





6WXG\XVHGYLGHRVFHQDULRVVKRZQWRDQRQOLQHFRQVXPHUSDQHODQGLQYROYHGIRXU

PDQLSXODWLRQVZLWKWZROHYHOVRISK\VLFDOHQFURDFKPHQW ORZKLJK WZROHYHOVRIYLVXDO
HQFURDFKPHQW ORZKLJK DFURVVWZRSURGXFWV IRRWIXQJDOFUHDPDQGKHPRUUKRLGFUHDP (DFK
RIWKHVHYLGHRVZHUHVKRZQXVLQJDPDOHFRQIHGHUDWHDQGDIHPDOHFRQIHGHUDWHXOWLPDWHO\
UHVXOWLQJLQVL[WHHQGLIIHUHQWYLGHRV3DUWLFLSDQWVJRWRQHYLGHRVFHQDULRUDQGRPO\DVVLJQHG
WKURXJKDQRQOLQHVXUYH\SURJUDPDQGDQVZHUHGDVXUYH\7KHVWXG\WHVWHGWKHIXOOPRGHO
WKURXJKFRQVHTXHQFHVWRWKHVWRUHDQGWKHPRGHUDWRURIOHJLWLPDF\
'LVVHUWDWLRQ2UJDQL]DWLRQ


7KLVGLVVHUWDWLRQLVRUJDQL]HGLQWRILYHFKDSWHUV&KDSWHULQWURGXFHGWKHWRSLFDQG

SKHQRPHQRQWREHVWXGLHGKLJKOLJKWVWKHJDSVLQOLWHUDWXUHSURSRVHVUHVHDUFKTXHVWLRQVDQG
LGHQWLILHVFRQWULEXWLRQV&KDSWHUWZRLVDOLWHUDWXUHUHYLHZRIWKHRU\DQGUHVHDUFKDSSOLFDEOHWR
WKHYDULDEOHVUHODWHGWRLQWHUDFWLRQSULYDF\$TXDOLWDWLYHSLORWVWXG\LVLQFOXGHGLQFKDSWHUWKDW
OHDGVWRWKHYDULDEOHVGLVFXVVHGLQWKHFRQFHSWXDOPRGHO7KHOLWHUDWXUHUHYLHZH[DPLQHV
HQYLURQPHQWDOFXHVLPSDFWLQJWKHVKRSSLQJH[SHULHQFHGHILQLWLRQVRISULYDF\WKHRUHWLFDO
IRXQGDWLRQVRIUHDFWDQFHWKHRU\DQGVRFLDOLGHQWLW\WKHRU\DVZHOODVUHYLHZLQJH[WDQWOLWHUDWXUH
RQWKHYDULDEOHVLQFOXGHGLQWKHPRGHO&KDSWHUWZRVHWVIRUWKIRUPDOK\SRWKHVHVVXSSRUWHGE\
WKHOLWHUDWXUH&KDSWHUWKUHHGHWDLOVWKHUHVHDUFKPHWKRGRORJ\WKDWZLOOEHXVHGWRFROOHFWDQG
DQDO\]HGDWDDFURVVWKUHHVWXGLHV&KDSWHUIRXUUHYHDOVWKHILQGLQJVDQGK\SRWKHVLVVXSSRUW
OLPLWDWLRQVDQGLPSOLFDWLRQVRIWKHUHVHDUFK/DVWO\FKDSWHUILYHGLVFXVVHVWKHILQGLQJVDQG
LPSOLFDWLRQVRIWKHUHVHDUFKLGHQWLILHVOLPLWDWLRQVDQGRSSRUWXQLWLHVIRUIXWXUHUHVHDUFKDQG
FRQFOXGHVWKHGLVVHUWDWLRQ



&+$37(57:25(6($5&+'(9(/230(17$1'/,7(5$785(5(9,(:

$WPRVSKHULF&XHVDQG(QYLURQPHQWDO,PSDFWRQWKH6KRSSLQJ([SHULHQFH


0XFKUHVHDUFKKDVH[DPLQHGWKHLPSDFWRIWKHUHWDLOVWRUHHQYLURQPHQWRQWKHVKRSSLQJ

H[SHULHQFH IRUDSXEOLVKHGOLWHUDWXUHUHYLHZVHH7XUOH\DQG0LOOLPDQ 5HVHDUFKVSDQV
IURPWKHRXWVLGHDQGDUFKLWHFWXUDODVSHFWVRIWKHEXLOGLQJWRWKHLPSDFWRIUHGYHUVXVEOXHFRORUV
RQSXUFKDVLQJKDELWV&RORUVFKHPHVKDYHEHHQUHVHDUFKHGH[WHQVLYHO\PRVWO\FRPSDULQJ
FRROEOXHFRORUVWRZDUPUHGFRORUV0RVWVWXGLHVDJUHHWKDWFRORUVDUHDQLPSRUWDQWWULJJHURQ
HPRWLRQV /LQGVWURP DQGFDQLQIOXHQFHEHKDYLRU6KRSSHUVUHVSRQGWRFRORUVEHWWHUWKDQ
ZULWWHQFRPPXQLFDWLRQ 6RUHQVHQ EXWPD\QRWEHVWLPXODWHGLQUHJDUGVWRDSSURDFK
EHKDYLRUVHYHQWKRXJKFRORUVDUHFRQQHFWHGWRSK\VLFDODWWUDFWLRQ %HOOL]]L&URZOH\DQG+DVW\
 


6LPLODUWRFRORUVFXVWRPHUVUHVSRQGWRLPDJHVDQGVKDSHVRYHUZULWWHQFRPPXQLFDWLRQ
6RUHQVHQ DQGVKDSHVFDQLQIOXHQFHEHKDYLRUE\WULJJHULQJDVVRFLDWLRQVDQGHPRWLRQV
/LQGVWURP &RORUVLPDJHVVKDSHVDQGZRUGVDUHDOOSDUWRIKRZVWRUHVFRPPXQLFDWH

ZLWKWKHLUFRQVXPHUVZKLOHWKH\DUHLQWKHVWRUH6HYHUDOVWXGLHVKDYHORRNHGDWWKHEHVWZD\WR
FRPPXQLFDWHWRFRQVXPHUVGLVFRYHULQJWKDWWKHPRVWLQIOXHQWLDOLQVWRUHORFDWLRQWR
FRPPXQLFDWHLVWKHVKHOIHGJH 6RUHQVHQ 3RSXSGLVSOD\VFDQDOVRDIIHFWVDOHVDVRQH
VWXG\VKRZHGDQLQFUHDVHLQVDOHVZKHQDIORRUGLVSOD\ZDVIHDWXUHGIRUDSKDUPDFHXWLFDOSURGXFW
*DJQRQDQG2VWHUKDXV 7KHFODULW\RIWKHPHVVDJHDOVRFUHDWHVGLIIHUHQWYDOXHVIRUWKH
FRQVXPHU6\PEROLFDQGYDJXHFRPPXQLFDWLRQLQWHQVLILHVKHGRQLFYDOXHZKLOHFOHDUDQGVROLG
FRPPXQLFDWLRQDGGVWRXWLOLWDULDQYDOXH $UQROGDQG5H\QROGV 



$ORQJZLWKYLVXDOHOHPHQWVQRQYLVXDOGHVLJQYDULDEOHVVXFKDVVRXQGDQGPXVLFDOVR
LQIOXHQFHEHKDYLRU /LQGVWURP 7KHWHPSRDQGYROXPHRIPXVLFLQDVWRUHFDQFKDQJH
DURXVDO 'RQRYDQ5RVVLWHU0DUFRRO\QDQG1HVGDOH FKDQJHWKHSDFHRIWUDIILFIORZ
0LOOLPDQ FKDQJHWLPHVSHQWLQVWRUH 6PLWKDQG&XUQRZ DQGLQIOXHQFHWLPH
SHUFHSWLRQV +XL'XEHDQG&KHEDW+XL%UDGORZDQG)DGHU0LOOLPDQ 
8SEHDWPXVLFFDQLQFUHDVHDURXVDO 'RQRYDQHWDO EXWVORZHUWHPSRPXVLFFDXVHV
VKRSSHUVWRPRYHPRUHVORZO\VSHQGPRUHWLPHLQWKHVWRUHDQGEX\PRUHDVDUHVXOW 0LOOLPDQ
 :KLOHORXGPXVLFFDXVHVVKRSSHUVWRVSHQGOHVVWLPHLQWKHVWRUHLWRQO\LQFUHDVHVVDOHV
SHUPLQXWHDQGGRHVQRWDIIHFWWRWDOVDOHV 6PLWKDQG&XUQRZ 6DOHVDUHDOVRDIIHFWHGE\
W\SHRIPXVLFDVFODVVLFDOPXVLFLQRQHVWXG\FDXVHGDQLQFUHDVHLQVDOHVGXHWRPRUHH[SHQVLYH
LWHPVEHLQJERXJKW $UHQLDQG.LP 
$QRWKHUPDMRUQRQYLVXDOGHVLJQYDULDEOHWKDWKDVDQLPSDFWRQVKRSSHUVZKLOHWKH\DUH
LQWKHVWRUHVLVVFHQW*URFHU\VWRUHVSXWWKHLUEDNHULHVDQGIORZHUVQHDUWKHHQWUDQFHWRDOORZD
FRQVXPHUWRZDONLQWRDIUHVKVFHQW6FHQWFDQKDYHDPRUHSRZHUIXOLPSDFWRQEHKDYLRUVWKDQ
EUDQGORJRV /LQGVWURP DQGFDQEHPRUHLUULWDWLQJWRFRQVXPHUVWKDQYLVXDOGHVLJQIDFWRUV
G $VWRXV 7KHSUHVHQFHRIDQLQRIIHQVLYHVFHQWFDQHQKDQFHHYDOXDWLRQV G $VWRXV 
HQKDQFHFRQVXPHUUHDFWLRQVDQGFDXVHWKHVKRSSHUWRSHUFHLYHWKH\VSHQWOHVVWLPHLQWKHVWRUH
6SDQJHQEHUJ&URZOH\DQG+HQGHUVRQ 7KHPHUHSUHVHQFHRIDVFHQWPD\EHPRUH
LPSRUWDQWWKDQWKHSOHDVDQWQHVVRULQWHQVLW\RIWKHVFHQW 6SDQJHQEHUJHWDO 6PHOODQG
WRXFKDUHFRQQHFWHGDQGZKHQWKHWZRDUHFRQJUXHQWFDQOHDGWRKLJKHUHYDOXDWLRQV .ULVKQD
(OGHUDQG&DOGDUD 


/D\RXWYDULDEOHVFDQDOVRLPSDFWVKRSSHUEHKDYLRU2QHRIWKHILUVWOD\RXWYDULDEOHVWKDWD

VKRSSHUHQFRXQWHUVLVWKHHQWUDQFH7KHHQWUDQFHSRVLWLRQVKRXOGEHFRQVLGHUHGLQOD\RXWDQGEH



DSSHDOLQJDVZHOO 6RUHQVHQ $ULJKWYHUVXVOHIWYHUVXVFHQWHUHQWUDQFHFDQGLUHFWVKRSSHUV
DQGKDYHDQLPSDFWRQLQVWRUHWUDIILFPRYHPHQW2SHQVSDFH 6RUHQVHQ DQGDZHOO
GHVLJQHGVWRUHFDQRSWLPL]HWUDIILFIORZDQGKDYHDUHYHQXHJHQHUDWLQJHIIHFW $QLFDQG/LP
 ZLWKDPRGHUQGHVLJQUHFHLYLQJPRUHIDYRUDEOHUDWLQJV *UHHQODQGDQG0F*ROGULFN
 /LNHPRVWRIWKHGHVLJQYDULDEOHVOD\RXWFDQKDYHDIDYRUDEOHLPSDFWRQHYDOXDWLRQV
SHUFHLYHGWLPHVSHQWLQVWRUHSHUFHLYHGSV\FKLFFRVWVSULFHVHUYLFHDQGPHUFKDQGLVHTXDOLW\
1DNHU3DUDVXUDPDQ*UHZDODQG9RVV 7KHVWRUHGHVLJQDQGOD\RXWKDVDQHIIHFWRQKRZ
IDVWDQGHIILFLHQWO\DFRQVXPHUVKRSVWKURXJKDVWRUHDQGWKHLUOHYHORISHUFHLYHGVWUHVV 1DNHUHW
DO $QRQVWDQGDUGOD\RXWFDQFUHDWHKHGRQLFYDOXHE\DOORZLQJWKHVKRSSHUWRH[SORUH
ZKHUHDVDVWDQGDUGOD\RXWLVHDVLO\QDYLJDEOHDQGXWLOLWDULDQLQYDOXHFUHDWLRQ $UQROGDQG
5H\QROGV 
$SDUWLFXODUO\LPSRUWDQWYDULDEOHWRFRQVLGHULQVWRUHOD\RXWLVWKHSODFHPHQWDQG
DGMDFHQFLHVRIDLVOHV3ODFLQJFURVVFDWHJRU\SURGXFWVLQWKHVDPHDLVOHIDFLQJHDFKRWKHUKDGD
VLJQLILFDQWO\JUHDWHULPSDFWRQVDOHVWKDQPRYLQJWKHDLVOHVFORVHUWRJHWKHU %H]DZDGD
%DODFKDQGHU.DQQDQDQG6KDQNDU 7KHFUHDWLRQRIDSRZHUDLVOHDVLQJOHDLVOHZLWKODUJH
DPRXQWVRIDIHZVWRUHVWDSOHVZLOOKDYHDQHIIHFWRQWKHVKRSSHUV¶SULFHSHUFHSWLRQVRIWKH
SURGXFWVLQWKHDLVOHGHSHQGLQJXSRQWKHQXPEHURI6.86DQGIDFLQJV 6PLWKDQG%XUQV 
/D\RXWYDULDEOHVDUHDOVRLPSRUWDQWDWWKHVKHOIOHYHO3ODFLQJDSURGXFWRUEUDQGDWWKH
WRSRIDVKHOIFRXOGLQFUHDVHDWWHQWLRQDQGFRQVXPHUHYDOXDWLRQVZKHUHDVRQO\DWWHQWLRQLV
LQFUHDVHGZKHQWKHSURGXFWLVRQDPLGGOHVKHOI &KDQGURQ+XWFKLQVRQ%UDGORZDQG<RXQJ
 $SURGXFWSODFHGDWDQH\HOHYHOSRVLWLRQZLOOVHHEHWWHUUHVXOWVLQVDOHVWKDQLILWKDGPRUH
IDFLQJVRQWKHERWWRPVKHOI 'UH]H+RFKDQG3XUN +RUL]RQWDOO\DSURGXFWGRHVEHWWHULQ
WKHFHQWHURIWKHDLVOHDQGUHIULJHUDWHGLWHPVDUHLGHDOO\SODFHGLQWKHZHOO 'UH]HHWDO 



:KLOHWKHSRVLWLRQRIWKHSURGXFWRQWKHVKHOILVPRUHLPSRUWDQWWKDQWKHQXPEHURIIDFLQJVWKH
SURGXFWKDV 'UH]HHWDO UHVHDUFKKDVIRFXVHGPRUHRQVSDFHDOORFDWLRQ


+XPDQYDULDEOHVDUHDOVRLQFOXGHGLQWKHUHWDLOVWRUH¶VSK\VLFDOHQYLURQPHQW:KLOHWKH

PDMRULW\RIVWXGLHVH[DPLQLQJKXPDQYDULDEOHVKDYHIRFXVHGRQFXVWRPHUVWKHUHDUHDIHZWKDW
H[DPLQHWKHHPSOR\HH1DNHUHWDO  VWDWHWKDWHPSOR\HHFXHVGROLWWOHWRLQIOXHQFHWKH
FRQVXPHUUHJDUGLQJWLPHDQGHIIRUWSHUFHSWLRQVDQGWKDWGHVLJQFXHVKDYHPRUHRIDQLPSDFW
+RZHYHUWKH\GRQRWHWKDWHPSOR\HHFXHVDUHDVVRFLDWHGZLWKVHUYLFHTXDOLW\ 1DNHUHWDO
 (PSOR\HHFUHGLELOLW\DQGSHUFHSWLRQVFDQEHLQFUHDVHGZLWKSRVLWLYHVWRUHDWPRVSKHUHDQG
GHVLJQ 6KDUPDDQG6WDIIRUG (PSOR\HHVFDQDOVRKDYHDSRVLWLYHHIIHFWRQSXUFKDVHV
HLWKHUE\EHLQJIULHQGO\ 0DWWLOD RUWKURXJKDQLQFUHDVHGQXPEHURIHPSOR\HHVEHLQJ
DYDLODEOHLQDVWRUHZLWKDGLVFRXQWDPELDQFH 6KDUPDDQG6WDIIRUG 


+RZHYHUZLWKDOOWKLVUHVHDUFKRQWKHLPSDFWRIWKHSK\VLFDOHQYLURQPHQWLQWHUDFWLRQ

SULYDF\KDV\HWWREHH[DPLQHG7XUOH\DQG0LOOLPDQ  QRWHLQWKHLUWD[RQRP\DQG
OLWHUDWXUHUHYLHZWKDWSULYDF\RIWKLVQDWXUHQHHGVWREHH[DPLQHGDVLWUHODWHVWRWKHVWRUH¶V
HQYLURQPHQWDQGLWVLPSDFWRQWKHVKRSSLQJH[SHULHQFH
3ULYDF\([DPLQHG
'HILQLWLRQVRI3ULYDF\
3ULYDF\LQUHFHQW\HDUVKDVEHFRPHPRUHUHOHYDQWDWRSLFGXHWRWKHLQYDVLRQRISULYDF\
WKURXJKWHFKQRORJLFDODGYDQFHV7HFKQRORJ\KDVDOORZHGSULYDF\LQYDVLRQWREHFRPHOHVV
REYLRXVDVLWGRHVQRWUHTXLUHDSK\VLFDOWUHVSDVVDQGLWFDQKDSSHQZLWKRXWWKHLQYDGHGHYHU
NQRZLQJ7KURXJKWKLVWHFKQRORJ\PHGLDKDVIRXQGDSURILWDEOHZD\WRVDWLVI\KXPDQFXULRVLW\
DERXWWKHSHUVRQDOOLYHVRILQGLYLGXDOV +DDJ  HJ)DFHERRN DQGPDUNHWLQJKDVIRXQG



ZD\VWRFROOHFWLQIRUPDWLRQIRUFXVWRPL]HGFRPPXQLFDWLRQ :LGPLHU-DFNVRQDQG%URZQ
0F&DEH 
/LWHUDWXUHUHJDUGLQJSULYDF\LVVSOLWWZRZD\VGLIIHUHQWLDWLQJSULYDF\DORQJDVSHFWVRI
LQIRUPDWLRQRULQWHUDFWLRQ )RGG\DQG)LQLJKDQ*URVV ,QIRUPDWLRQSULYDF\
FRQFHUQVDSHUVRQ VDELOLW\WRFRQWUROLQIRUPDWLRQDERXWKLPKHUVHOI 6WRQHHWDO VXFKDV
ZLWKFUHGLWFDUGVHFXULW\ )RUV\WKHDQG6KL WKHFROOHFWLRQDQGXVHRISHUVRQDOLQIRUPDWLRQ
6WRQHHWDO DQGXVHRIWHFKQRORJ\WRVWRUHSHUVRQDOLQIRUPDWLRQ %ORRPHWDO 
,QIRUPDWLRQSULYDF\W\SLFDOO\GHDOVZLWKFRQWUROHLWKHURIKRZLQIRUPDWLRQLVREWDLQHG HJ
WHOHSKRQHPDLOSHUVRQDOLQWUXVLRQ WKURXJKWKHFRQVXPHU VHQYLURQPHQWRUFRQWURORIWKHDFWXDO
LQIRUPDWLRQ *RRGZLQ ,QIRUPDWLRQSULYDF\FDQEHYLRODWHGZKHQRQHSHUVRQRUSDUW\
UHYHDOVLQIRUPDWLRQDERXWDQLQGLYLGXDOWKDWWKHLQGLYLGXDOGRHVQRWZDQWWREHUHYHDOHG
YLRODWLQJWKHSHUVRQ VULJKWWRVHOHFWLYHGLVFORVXUH %HDUGVOH\ 


:KLOHPRVWOLWHUDWXUHUHIHUVWRSULYDF\UHJDUGLQJSHUVRQDOLQIRUPDWLRQDV³LQIRUPDWLRQ

SULYDF\´UHVHDUFKUDUHO\VSHFLILHVDQRWKHUW\SHRISULYDF\2WKHUGHILQLWLRQVZLWKRXWLQIRUPDWLRQ
LQFOXGHGUHIHUWRSULYDF\LQYROYLQJVRFLDOFRQWDFWZLWKDQRWKHUSK\VLFDODFWRU $OWPDQ
%XUJRRQ)RGG\DQG)LQLJKDQ+DDJ WKHUHIRUH³LQWHUDFWLRQSULYDF\´LVDQ
DSSURSULDWHZD\WRGLIIHUHQWLDWHIURPLQIRUPDWLRQSULYDF\%XUJRRQDQGFROOHDJXHV  UHIHU
WRDVRFLDORULQWHUDFWLRQDOSULYDF\WKDWWKH\GHILQHDVEHLQJDEOHWRFRQWUROWKHGLIIHUHQWDVSHFWV
RIUHODWLRQDOHQFRXQWHUV:KLOHLQIRUPDWLRQSULYDF\H[FOXGHVVRFLDOVLWXDWLRQVLQWHUDFWLRQ
SULYDF\LQFOXGHVWKHVRFLDODVSHFWDVZHOODVFRQFHUQVRIRQH¶VLGHQWLW\LQWKHLQWHUDFWLRQ )RGG\
DQG)LQLJKDQ 'HILQLWLRQVIRUSULYDF\LQYROYLQJLQWHUDFWLRQVDUHVSOLWEHWZHHQSULYDF\
EHLQJIRXQGRQO\WKURXJKZLWKGUDZDOWDFWLFVRUWKURXJKWKHDELOLW\WRFRQWURODFFHVVWRWKHVHOIRU
LQIRUPDWLRQ:LWKGUDZDOGHILQLWLRQVUHTXLUHWKDWDSHUVRQUHPRYHWKHPVHOYHVIURPRWKHUVLQ



RUGHUWRREWDLQSULYDF\ +DDJ6FKZDUW]6KLOV &RQWUROGHILQLWLRQVVWDWHWKDW
SULYDF\FDQEHDFKLHYHGLQWKHSUHVHQFHRIRWKHUVDVORQJDVDSHUVRQKDVWKHDELOLW\WRGHWHUPLQH
ZKRZKDWZKHQDQGKRZVRFLDOLQWHUDFWLRQVRFFXU %XUJRRQ3HGHUVHQ5DSRSRUW
 
7DEOHOLVWVVHYHUDOH[LVWLQJGHILQLWLRQVRISULYDF\LQWKHOLWHUDWXUHGLVWLQJXLVKLQJ
EHWZHHQLQIRUPDWLRQDQGLQWHUDFWLRQSULYDF\DVZHOODVLIWKHSULYDF\GHILQLWLRQFDOOVIRU
ZLWKGUDZDORUFRQWURO,QIRUPDWLRQSULYDF\FDQRQO\EHREWDLQHGWKURXJKFRQWURODVRQHFDQQRW
IXOO\HUDVHWKHLUSHUVRQDOLQIRUPDWLRQIURPWKHZRUOGIRUZLWKGUDZDO7KLVWDEOHVKRZVWKH
GLIIHUHQFHVLQSULYDF\GHILQLWLRQV LQIRUPDWLRQDQGLQWHUDFWLRQ DQGWKHQHFHVVLW\WRH[DPLQH
WKHPVHSDUDWHO\,WDOVRVKRZVWKDWFRQWUROLVDQHOHPHQWLQSULYDF\ WREHGLVFXVVHGPRUHODWHUDV
LWUHODWHVWRWKHPRGHO DQGWKDWZLWKGUDZDO IURPERWKYLVXDODQGSK\VLFDOLQWUXVLRQV LVQRW
UHTXLUHGIRUSULYDF\
2QHRIWKHVHPLQDODXWKRUVUHJDUGLQJLQWHUDFWLRQSULYDF\LV$OWPDQ  ZKRUHJDUGV
LQWHUDFWLRQSULYDF\DVWKHDELOLW\WRFRQWURODQGUHJXODWHWKHDFFHVVLELOLW\RIRQHVHOI3ULYDF\FDQ
EHDFKLHYHGZLWKRXWLVRODWLRQE\EHLQJDEOHWRVHOHFWZKHQ\RXDUHRSHQRUFORVHGWRRWKHUV
$OWPDQPDNHVQRWHWKDWSUHYLRXVGHILQLWLRQVRISULYDF\UHTXLUHDZLWKGUDZDOWRDFKLHYHIXOO
FRQWUROEXWWKDWSULYDF\DFWXDOO\LQYROYHVERXQGDULHVWKDWDUHIOH[LEOHDQGIOXLG $OWPDQ
 +RZHYHUWKHVHERXQGDULHVPXVWEHSDUWRIVRPHVHWRIHVWDEOLVKHGQRUPVVRWKDWRWKHUV
NQRZH[SHFWHGOLPLWV %HQQ 
3ULYDF\LVUHGXFHGRULQYDGHGZKHQDSHUVRQORVHVFRQWURORYHUWKHLULQIRUPDWLRQRUWKHLU
LQWHUDFWLRQH[SHULHQFHV$SHUVRQVHWVERXQGDULHVRUOLPLWVWRWKHPVHOYHVRULQIRUPDWLRQDERXW
WKHPVHOYHVDQGZKHQWKRVHOLPLWVDUHQRWUHVSHFWHGWKHQSULYDF\LVORVW *URVV 2QHRI
WKHPRUHREYLRXVERXQGDULHVWKDWSHRSOHSODFHLQUHJDUGVWRSULYDF\LVWKDWRISK\VLFDOVSDFH



7DEOH'HILQLWLRQVRI3ULYDF\

&LWDWLRQ


$OWPDQ
 

%DOO 
%XUJRRQ
 

'HILQLWLRQ

7\SHRI3ULYDF\
+RZ$FKLHYHG


³6HOHFWLYHFRQWURORIDFFHVVWRWKHVHOI´


,QWHUDFWLRQ
&RQWURO

³2QH¶VDELOLW\WRHQJDJHLQDFWLYLWLHVZLWKRXWEHLQJ
REVHUYHGE\QRQLQYROYHGRWKHUV´


,QWHUDFWLRQ
&RQWURO

³$ELOLW\WRFRQWURODQGOLPLWSK\VLFDOLQWHUDFWLRQDO
SV\FKRORJLFDODQGLQIRUPDWLRQDODFFHVVWRWKHVHOIRURQH¶V
JURXS´

,QWHUDFWLRQ
&RQWURO


)RGG\DQG
³3ULYDF\LVWKHSRVVHVVLRQE\DQLQGLYLGXDORIFRQWURORYHU
)LQLJKDQ
LQIRUPDWLRQWKDWZRXOGLQWHUIHUHZLWKWKHDFFHSWDQFHRIKLV
 
FODLPVIRUDQLGHQWLW\ZLWKLQDVSHFLILHGUROHUHODWLRQVKLS´

+DDJ  ³3ULYDF\LVWKHH[FOXVLYHDFFHVVRIDSHUVRQ RURWKHUOHJDO
HQWLW\ WRDUHDOPRIKLVRZQ7KHULJKWWRSULYDF\HQWLWOHV
RQHWRH[FOXGHRWKHUVIURPZDWFKLQJXWLOL]LQJRULQYDGLQJ
WKLVSULYDWHUHDOP´

,WWHOVRQ
³2EWDLQLQJIUHHGRPRIFKRLFHRURSWLRQVWRDFKLHYHJRDOVLQ
3URVKDQVN\ RUGHUWRFRQWUROZKDW DQGWRZKRP LQIRUPDWLRQLV
DQG5LYOLQ
FRPPXQLFDWHGDERXWRQHVHOI´
 


-RXUDUG
³7KHVWDWHRISULYDF\LVUHODWHGWRWKHDFWRIFRQFHDOPHQW
 
3ULYDF\LVDQRXWFRPHRIDSHUVRQ¶VZLVKWRZLWKKROGIURP
RWKHUVFHUWDLQNQRZOHGJHDVWRKLVSDVWDQGSUHVHQW
H[SHULHQFHDQGDFWLRQDQGKLVLQWHQWLRQVIRUWKHIXWXUH´

0F&OHPHQV ³7KDWDUHDRIDPDQ¶VOLIHZKLFKLQJLYHQFLUFXPVWDQFHVD
 
UHDVRQDEOHPDQZLWKDQXQGHUVWDQGLQJRIWKHQHHGVRID
FRPPXQLW\ZRXOGWKLQNLWZURQJWRLQYDGH´

5DSRSRUW
³7KHDELOLW\WRFRQWUROLQWHUDFWLRQWRKDYHRSWLRQVGHYLFHV
 
DQGPHFKDQLVPVWRSUHYHQWXQZDQWHGLQWHUDFWLRQDQGWR
DFKLHYHGHVLUHGLQWHUDFWLRQ´

6FKZDUW]
³$KLJKO\LQVWLWXWLRQDOL]HGPRGHRIZLWKGUDZDO´
 



,QIRUPDWLRQ
&RQWURO
,QWHUDFWLRQ
:LWKGUDZDO

,QIRUPDWLRQ
&RQWURO

,QIRUPDWLRQ
&RQWURO

,QWHUDFWLRQ
&RQWURO
,QWHUDFWLRQ
&RQWURO
:LWKGUDZDO

7DEOH&RQWLQXHG







&LWH

6KLOV 

6LPPHOO
 
:HVWLQ
 


7\SHRI3ULYDF\
+RZ$FKLHYHG

'HILQLWLRQ
³$µ]HURUHODWLRQVKLS¶EHWZHHQWZRSHUVRQVRUWZRJURXSV
EHWZHHQDJURXSDQGDSHUVRQ«LWLVFRQVWLWXWHGE\WKH
DEVHQFHRILQWHUDFWLRQRUFRPPXQLFDWLRQRUSHUFHSWLRQ´

³3ULYDF\LVDFRQGLWLRQRILVRODWLRQDJDLQVWRXWVLGH
LQIOXHQFHDQGREVHUYDWLRQZKHUHZHDUHIUHHWRGRRXU
WKLQJ´

³7KHULJKWRIWKHLQGLYLGXDOWRGHFLGHZKDWLQIRUPDWLRQ
DERXWKLPVHOIVKRXOGEHFRPPXQLFDWHGWRRWKHUVDQGXQGHU
ZKDWFRQGLWLRQV´



,QWHUDFWLRQ
:LWKGUDZDO
,QWHUDFWLRQ
:LWKGUDZDO
,QIRUPDWLRQ
&RQWURO




HODERUDWHGRQIXUWKHULQWKHSULYDF\PHFKDQLVPVVHFWLRQ7KHSK\VLFDOSUHVHQFHRIRWKHUV
SK\VLFDOWRXFKRURWKHUYDULDEOHVWKDWLPSDFWWKHVHQVHV VLJKWVRXQGRUVPHOO DUHHQRXJKWR
LQYDGHHVWDEOLVKHGERXQGDULHV3ULYDF\FDQLQFOXGHWKHDELOLW\WRFRQWURORQH VHQYLURQPHQWIURP
WKHLPSDFWVRIGLVWXUEDQFHIURPDQRWKHUZKHWKHUGHOLEHUDWHRUDFFLGHQWDO $OWPDQ
%HDUGVOH\%XUJRRQHWDO+DDJ ,WLVWKHDELOLW\WREHIUHHIURPREVHUYDWLRQ
DQGIUHHIURPLQWUXVLRQLQWRRQH VHQYLURQPHQW $OWPDQ%HQQ3HGHUVHQ 
+DDJ  JRHVDVIDUDVWRVD\WKDWLQWUXVLRQFDQFRPHIURPPRUHWKDQMXVWRWKHUKXPDQVEXW
IURPDQLPDOVPDFKLQHVDQGRUREMHFWVLQDGGLWLRQWRLQWUXVLRQVIHOWE\WKHVHQVHVLQDSHUVRQ¶V
HQYLURQPHQW1RLVHDQGVLJKWVFDQEHLQWUXVLYHLIWKH\DUHXQGHVLUHGDVWKH\YLRODWHDSHUVRQ V
ULJKWWREHOHIWDORQHDQGLQWXUQGHWHULRUDWHRQH VSUHIHUUHGHQYLURQPHQW %HDUGVOH\ )RU
H[DPSOHDSHUVRQ¶VSULYDF\PD\EHYLRODWHGZKHQWKH\KDYHWKHLUZLQGRZRSHQRQDQLFHGD\
DQGWKHLUQHLJKERU¶VFLJDUHWWHVPRNHHQWHUVLQ7KHVPRNHLVDQLQYDVLRQWRWKHSHUVRQ¶V
HQYLURQPHQWDQGWKH\FDQQRWFRQWUROWKHLQWUXVLRQZLWKRXWFKDQJLQJWKHLUHQYLURQPHQW



+RZHYHUWKLVSDUWLFXODUVLWXDWLRQGRHVQRWLQFOXGHWKHSK\VLFDOSUHVHQFHDQGLQWHUDFWLRQ
RIWZRSHRSOHDQGLVODWHUUHIHUUHGWRLQOLWHUDWXUHDVSK\VLFDOSULYDF\ %XUJRRQHWDO 7KLV
SDUWLFXODUGHVFULSWLRQLQOLWHUDWXUHVKRZVLQH[WUHPHFDVHVKRZSULYDF\FDQEHLQYDGHGWKURXJK
SHUVRQDOVSDFHZLWKRXWDYLVXDOHOHPHQWRIDQRWKHUSHUVRQDQGUHLWHUDWHVWKHQHHGIRUSULYDF\
H[DPLQDWLRQDORQJGLIIHUHQWGLPHQVLRQV7KLVGLVVHUWDWLRQZLOOORRNDWHQFURDFKPHQWVLQYROYLQJ
UHODWLRQDOHQFRXQWHUVQRWWKHLQWHUDFWLRQRIHQYLURQPHQWV,QDGGLWLRQWRSHUVRQDOVSDFHVHYHUDO
RWKHUHVWDEOLVKHGQRUPVH[LVWVHWWLQJERXQGDULHVJHQHUDOO\DFFHSWHGWKHULJKWWRQRWEH
HDYHVGURSSHGRQWRQRWKDYHGHWDLOVRIRQH VOLIHJLYHQZLWKRXWFRQVHQWDQGWRQRWEHWKHVXEMHFW
RISXEOLFIRFXV+DYLQJDGHTXDWHOHYHOVRISULYDF\FDQEHWKHGLIIHUHQFHEHWZHHQKDSSHQLQJWREH
EULHIO\QRWLFHGYHUVXVFORVHREVHUYDWLRQE\DQRWKHU %HQQ 
6HYHUDOGHILQLWLRQVRILQWHUDFWLRQSULYDF\VWDWHWKDWWKHPHUHDFWRIREVHUYDWLRQRUEHLQJ
ZDWFKHGLVDQLQWUXVLRQWRSULYDF\ %HQQ+DDJ SDUWLFXODUO\ZKHQVRPHRQHLVEHLQJ
ZDWFKHGLQWKHLUSULYDWHVSDFH$SHUVRQEHLQJZDWFKHGLVGHSULYHGRIH[FOXVLYHDFFHVVWR
WKHPVHOYHVDQGPD\DVDUHVXOWDFWGLIIHUHQWO\LQSULYDWHLQDWWHPSWVWRFRQWUROWKHLULPDJHRUWR
VHHNDSSURYDO +DDJ 7KLVYLRODWHVWKHLUDXWRQRP\DVWKHSHUVRQLVQRZLQIOXHQFHGWRDFW
DSDUWLFXODUZD\ %HDUGVOH\ 2QHSLHFHRIUHVHDUFKGLVFXVVHVIRXUW\SHVRISULYDF\
LQFOXGLQJSK\VLFDOSULYDF\ DELOLW\WRNHHSRQH¶VHQYLURQPHQWIUHHIURPLQWUXVLRQDVGLVFXVVHG
DERYH LQWHUDFWLRQSULYDF\ WKHFRQWURORIUHODWLRQDOHQFRXQWHUVWKHIRFXVRIWKLVGLVVHUWDWLRQ 
SV\FKRORJLFDOSULYDF\ SULYDWHWKRXJKWVDQGDWWLWXGHV DQGLQIRUPDWLRQDOSULYDF\ DELOLW\WR
FRQWUROLQIRUPDWLRQDERXWRQH¶VVHOI  %XUJRRQHWDO 
7KHVHIRXUW\SHVRISULYDF\FDQEHYLRODWHGWKURXJKILYHZD\V3ULYDF\FDQEHLQYDGHGE\
SV\FKRORJLFDODQGLQIRUPDWLRQDOPHDQV HJSHUVXDVLRQRUFULWLFLVP QRQYHUEDOLQWHUDFWLRQV
VXFKDVEHLQJSK\VLFDOO\FORVHRUH\HJD]LQJYHUEDOLQWHUDFWLRQVZKLFKDUHEH\RQGVRFLHW\QRUPV



HJFRPPHQWLQJRQVRPHRQH¶VDSSHDUDQFH SK\VLFDOYLRODWLRQV VXFKDVVXUYHLOODQFH DQGDOVR
WKURXJKLPSHUVRQDOLQYDVLRQVZKLFKDUHQRWGLUHFWHGDWDSHUVRQEXWUDWKHUKDSSHQVWDQFH HJ
WUDIILFQRLVHV 1RWDOORIWKHSULYDF\YLRODWLRQW\SHVDUHDSSOLFDEOHWRWKHIRXUSULYDF\W\SHV)RU
H[DPSOHSK\VLFDOSULYDF\RUWKHULJKWWRNHHSRQH¶VHQYLURQPHQWIUHHIURPLQWUXVLRQFDQQRWEH
YLRODWHGWKURXJKYHUEDOFRPPXQLFDWLRQDVWKDWE\GHILQLWLRQFKDQJHVWKHSULYDF\W\SHWR
LQWHUDFWLRQDO7KHVHYLRODWLRQVFDQEHUHPHGLHGWKURXJKDUHJDLQLQJRIFRQWUROUHJDUGLQJWKH
LQWHUDFWLRQ7KHLQYDVLRQVRILQWHUDFWLRQSULYDF\WKURXJKQRQYHUEDOHQFURDFKPHQW DVRSSRVHG
WRLPSHUVRQDOLQYDVLRQVOLNHWUDIILFQRLVHVRUSK\VLFDOYLRODWLRQVVXFKDVVXUYHLOODQFHFDPHUDV 
ZLOOEHVWXGLHGLQWKHUHWDLOVHWWLQJDVWKHVHDUHPRUHDSSOLFDEOHWRLQWHUDFWLRQSULYDF\
)XUWKHUPRUHQRQYHUEDOYLRODWLRQVWRSULYDF\DUHVHHQDVPRUHLQWHQVHDQGLQWLPDWHWKDQYHUEDO
LQYDVLRQVDUH %XUJRRQHWDO ZKLFKVKRXOGUHVXOWLQDODUJHUHIIHFWVHHQWKURXJKQRQ
YHUEDOHQFURDFKPHQWV
$VSULYDF\LVGHILQHGE\DQHOHPHQWRIFRQWUROWKHPRUHSULYDF\WKDWLVREWDLQHGLVQRW
DOZD\VEHWWHU(DFKLQGLYLGXDOKDVDQLGHDOOHYHOWKDWFDQFKDQJHDVRQHDYRLGVRUVHHNVVRFLDO
LQWHUDFWLRQDWGLIIHUHQWOHYHOV7KHLGHDOOHYHORISULYDF\OLHVRQDFRQWLQXRXVO\FKDQJLQJ
FRQWLQXXP(QYLURQPHQWH[SHULHQFHWLPHDQGRWKHUIDFWRUVFDQLQFUHDVHRUGHFUHDVHWKHGHVLUHG
OHYHORISULYDF\:KHQWKHGHVLUHGOHYHORISULYDF\LVHTXDOWRWKHDFWXDOOHYHORISULYDF\WKHQD
EDODQFHH[LVWVDQGDSHUVRQLVVDWLVILHG+RZHYHUZKHQWKHWZRGRQRWPHHWDQLPEDODQFH
RFFXUVZKLFKLVXQVDWLVIDFWRU\7KHLPEDODQFHFDQRFFXURQHRIWZRZD\V(LWKHUWKHDFKLHYHG
OHYHORISULYDF\LVOHVVWKDQGHVLUHGDQGIHHOLQJVRIFURZGLQJDQGLQYDVLRQWUDQVSLUHRUWKHUHLV
WRRPXFKDFWXDOSULYDF\WKDWH[FHHGVGHVLUHGOHYHOVDQGIHHOLQJVRILVRODWLRQDULVH $OWPDQ 
%HQQ  GLVFXVVHVWKDWWKLVEDODQFHRISULYDF\FDQEHUHDFKHGLQWKUHHLGHDODVSHFWVRI
DSHUVRQ VOLIH7KHILUVWLVWKDWDEDODQFHLVUHDFKHGLQWKHUHODWLRQVKLSVRIDQLQGLYLGXDODQGWKH



UHODWLRQVKLSLVIUHHIURPLQIOXHQFHRIRXWVLGHUV SHUVRQDOUHODWLRQVKLSSULYDF\ 7KHUHODWLRQVKLS
LVSULYDWHDQGFRQWUROOHGEHWZHHQWKRVHLQYROYHGZLWKRXWLQFOXVLRQRIRXWVLGHUV7KHVHFRQGLV
WKDWRISULYDF\UHDVRQDEO\H[SHFWHGE\DIUHHFLWL]HQ SULYDF\IURPJRYHUQPHQWDOLQWHUIHUHQFH $
SHUVRQKDVWKHIUHHGRPWRFKRRVHKRZWKHLUOLIHLVUHJXODWHGZLWKOLPLWVWRWKHGHJUHHRILQIOXHQFH
IURPRWKHUV %HQQ DQGOHJDOULJKWVWRSULYDF\ 0DUJXOLV 7KHODVWLGHDOLVWKDWRI
SHUVRQDODXWRQRP\ ULJKWWRSULYDF\WREHDORQHDQGDQLQGLYLGXDO 7KLVLGHDOHPSKDVL]HVWKDW
RQH VSULQFLSOHVJXLGHDFWLRQVDQGDSHUVRQLVWUXO\WKHPVHOYHVZKHQVRFLDOUROHVDUHFDVWDVLGH
DQGRQHLVXQREVHUYHG %HQQ 7KHVHWKUHHLGHDOVDUHUHLWHUDWHGE\6LPPHOO  ZKR
VWDWHVWKDWSULYDF\LVDUHDVRQDEOHH[SHFWDWLRQRIDOOUHODWLRQVKLSVLVSDUWRIYDOXHVDQG
UHJXODWLRQVLQVWLWXWHGE\DVRFLHW\DQGWKDWSULYDF\LVQHFHVVDU\IRULQGLYLGXDOVWREHDEOHWR
IUHHO\H[SUHVVWKHPVHOYHV0XFKUHVHDUFKGLVFXVVHVSULYDF\LQWHUPVRIEHLQJIUHHIURPVRFLDO
FRQVWUDLQWVOHDYLQJDSHUVRQIUHHWRDFWWUXHWRWKHPVHOYHVDVGLVFXVVHGIXUWKHULQIXQFWLRQVRI
SULYDF\7KLVFXUUHQWUHVHDUFKZLOOH[DPLQHSULYDF\PRVWFORVHO\UHVHPEOLQJ%HQQ¶VILUVWLGHDORI
SHUVRQDOUHODWLRQVKLSSULYDF\,QWHUDFWLRQSULYDF\LQYROYHVWKHFRQWURORIGHFLGLQJZKRPWRKDYH
DUHODWLRQVKLSZLWKDQGZKRPWRNHHSDVDQRXWVLGHU,QDGGLWLRQWRGHILQLQJSULYDF\OLWHUDWXUH
KDVVRPHZKDWH[DPLQHGWKHIXQFWLRQVSULYDF\VHUYHVWRDSHUVRQZKLFKWKHQH[WVHFWLRQZLOO
UHYLHZ
)XQFWLRQVRI3ULYDF\
$OWPDQ  KHOSHGWRGLVWLQJXLVKWKUHHIXQFWLRQVRISULYDF\PDQDJLQJVRFLDO
LQWHUDFWLRQVSODQQLQJKRZWRDFWLQVRFLDOVLWXDWLRQVDQGVHFXULQJDVHOILGHQWLW\+HSURSRVHG
WKDWZHDVLQGLYLGXDOVIXQFWLRQEHWWHUZKHQZHVXFFHVVIXOO\PDQDJHRXULQWHUDFWLRQSULYDF\
OHYHOV $OWPDQ :KHQLQWHUDFWLRQSULYDF\LVUHJXODWHGLWDGGVWRDQLQGLYLGXDO¶VVHOIZRUWK
E\FRQWUROOLQJHVWDEOLVKHGOLPLWVDQGERXQGDULHV+DYLQJDQLGHDOVWDWHRISULYDF\KHOSVDSHUVRQ



GHWHUPLQHZKRWKH\DUHLQVRFLDOLQWHUDFWLRQVDVZHOODVZKHUHDQGZKHQWKRVHLQWHUDFWLRQVRFFXU
$OWPDQ:HVWLQ $SHUVRQFDQFRQWUROLQWHUDFWLRQVE\OLPLWLQJFRPPXQLFDWLRQRU
XQGHUVWDQGLQJZKDWUHODWLRQVKLSVRIIHUPRUHSURWHFWLRQIRUSULYDF\ :HVWLQ :KHQ
SULYDF\LVDWDQLGHDOOHYHOLWPD[LPL]HVWKHDPRXQWRIRSWLRQVDSHUVRQKDVLQUHJDUGVWRFKRLFH
DQGEHKDYLRUDOORZLQJWKHPPRUHFRQWUROWRPDQDJHLQWHUDFWLRQV 3URVKDQVN\,WWHOVRQDQG
5LYOLQ 
&ORVHO\UHODWHGWRPDQDJLQJVRFLDOLQWHUDFWLRQVLVSULYDF\¶VIXQFWLRQIRUSODQQLQJKRZWR
VRFLDOO\LQWHUDFW:HFRPSDUHRXUVHOYHVWRRWKHUVDQGFUHDWHODEHOVIRULQGLYLGXDOVDQGJURXSV
3ULYDF\DVVLVWVVRFLDOFRPSDULVRQVE\DOORZLQJWLPHWRWKLQNSODQDSSO\PHDQLQJDQGGHFLGH
KRZWRDFW $OWPDQ :KHQZHDUHXQREVHUYHGZHKDYHWKHRSSRUWXQLW\WRSODQIXWXUH
EHKDYLRUVDFFRUGLQJWRDVVRFLDWHGUROHVDQGLGHQWLWLHV %XUJRRQHWDO 3ULYDF\FDQDOVR
VXSSRUWSODQVDQGDFWLRQVWKDWDUHLOOHJDODQGUHTXLUHQRRUOLWWOHLQWHUDFWLRQIURPRWKHUV 0DUJXOLV
:DUUHQDQG/DVOHWW 
7KHPRVWUHVHDUFKHGDQGGHYHORSHGIXQFWLRQRISULYDF\LVWKDWRILGHQWLW\VHFXULW\
,GHQWLW\LVGHVFULEHGDVWKHJHQHUDOLGHDDSHUVRQZDQWVWRHVWDEOLVKDVWKHW\SHRISHUVRQKHVKHLV
DVSHUFHLYHGE\RWKHUV )RGG\DQG)LQLJKDQ 6LPPHOO  QRWHVWKDWSULYDF\LV
QHFHVVDU\DVRXUWUXHVHOYHVPD\EHWRRPXFKIRUVRFLDOVWDQGDUGVDQGVRFLHW\WRKDQGOH:HPD\
ZLVKWRLQGXOJHLQVRFLDOO\LQDSSURSULDWHEHKDYLRUWKDWLVRQO\DFFHSWDEOHZKHQZHDUHDORQH
3ULYDF\LVQHFHVVDU\IRUXVWRH[SUHVVRXUVHOYHVXQMXGJHGDQGXQLQKLELWHGDVLQGLYLGXDOV
%XUJRRQ%XUJRRQHWDO6LPPHOO DQGWRYLRODWHQRUPVDVVRFLDWHGZLWK
FXUUHQWLGHQWLWLHV,WDOORZVIRUWKHGLVUHJDUGRIVRFLDOVWDQGDUGVZLWKRXWIHDURIUHSULPDQGRU
VRFLDOEODFNOLVWLQJDQGDOVRIRUWKHSUDFWLFHRIDSSURSULDWHFRQGXFWZKHQSULYDF\LVQRWDYDLODEOH
%XUJRRQHWDO:DUUHQDQG/DVOHWW :KHQZHDUHLQSULYDWHVRFLDOUROHVFDQEH



FDVWDVLGHDQGWUXHVHOIH[SUHVVLRQDQGHYDOXDWLRQFDQRFFXU $OWPDQ ,GHQWLWLHVFDQEH
GDPDJHGLIDSHUVRQORVHVFRQWURORYHULQIRUPDWLRQWKDWLVPLVPDWFKHGWRDFODLPHGLGHQWLW\RU
UROH3ULYDF\DQGLQWHUDFWLRQFRQWURODUHQHFHVVDU\UHTXLUHPHQWVIRUWKHPDLQWDLQLQJRIDQ
HVWDEOLVKHGLGHQWLW\ )RGG\DQG)LQLJKDQ 
:HVWLQ  IRFXVHVRQWKHLGHQWLW\IXQFWLRQRISULYDF\E\VSOLWWLQJLWLQWRIXUWKHU
FDWHJRULHVRISHUVRQDODXWRQRP\ZKHUHDSHUVRQFDQGHILQHWKHPVHOYHVDVDSHUVRQDQGWKHLU
SODFHLQWKHZRUOGHPRWLRQDOUHOHDVHZKHUHDSHUVRQFDQDFWDVWKHLUWUXHVHOIZLWKRXWZRUU\RI
VRFLDOUROHVDQGVHOIHYDOXDWLRQZKHUHDSHUVRQFRQWHPSODWHVSDVWVRFLDOLQWHUDFWLRQV
H[SHULPHQWVDQGPDNHVSODQVIRUIXWXUHLQWHUDFWLRQV)XUWKHUSULYDF\FDQOHQGWRDSHUVRQ¶V
VSLULWXDOJURZWKDQLQFUHDVHGXQGHUVWDQGLQJRIQDWXUHFXOWXUHDQGVRFLHW\ :HVWLQ 
3HGHUVHQ  DGGHGDGGLWLRQDOIXQFWLRQVRISULYDF\6LPLODUWRSUHYLRXVO\LGHQWLILHG
IXQFWLRQVDUHIXQFWLRQVRIFRQWHPSODWLRQDQGKDYLQJWLPHWRWKLQNDVZHOODVDXWRQRP\DQGWKH
DELOLW\WRWU\QHZWKLQJV+RZHYHUVHYHUDODGGLWLRQDODVSHFWVZHUHUHSRUWHG3ULYDF\DOORZVIRU
UHMXYHQDWLRQDQGKHDOLQJIURPSDVWLQWHUDFWLRQVWKDWPD\KDYHFDXVHGVRPHNLQGRIGDPDJH7KLV
DVSHFWRYHUODSVSUHYLRXVIXQFWLRQVRISODQQLQJIRUIXWXUHLQWHUDFWLRQVDVZHOODVLGHQWLW\
IXQFWLRQV3ULYDF\LVDOVRDPHDQVIRUFRQILGLQJFRQFHDOLQJUHVHUYLQJDQGNHHSLQJLQIRUPDWLRQ
IURPRWKHUVDQGFDQEHFDWKDUWLFRUDOORZIRUUHFRYHU\6LPLODUWRLGHQWLW\VHFXULW\SULYDF\FDQ
DOVRDOORZIRUWKHXVHRIGLVDSSURYHGFRQVXPSWLRQV 3HGHUVHQ 
7KHIXQFWLRQVRISULYDF\JHQHUDOO\IDOOLQWRFDWHJRULHVRISODQQLQJKRZWRDFWPDQDJLQJ
LQWHUDFWLRQVDQGLGHQWLW\VHFXULW\3ODQQLQJKRZWRDFWDQGLGHQWLW\EXLOGLQJDUHIXQFWLRQVIRXQG
PRVWO\LQLVRODWLRQDQGDZD\IURPLQWHUDFWLRQV$SHUVRQGHVLUHVSULYDF\VRKHVKHKDVWLPHWR
WKLQNDERXWIXWXUHLQWHUDFWLRQVRUWREHIUHHIURPREVHUYDWLRQDQGNHHSKLVKHULGHQWLW\VHFXUH
0DQDJLQJVRFLDOLQWHUDFWLRQVDVDIXQFWLRQRISULYDF\LVPRVWUHOHYDQWWRWKHFXUUHQWVWXG\DQG



LQWHUDFWLRQSULYDF\6KRSSHUVGHVLUHWRFRQWUROKRZDQGZKHQWKH\ZLOOLQWHUDFWZLWKRWKHU
VKRSSHUVWKHLURZQHVWDEOLVKHGERXQGDULHVDQGOLPLWVDQGKRZPXFKDFFHVVRWKHUSHRSOHKDYHWR
WKHP7KLVPDQDJLQJRIVRFLDOLQWHUDFWLRQVKHOSVVKRSSHUVGHWHUPLQHZKRWKH\DUHLQWKHVHVRFLDO
LQWHUDFWLRQV $OWPDQ ZKLFKLVFORVHO\DOLJQHGWRVRFLDOLGHQWLW\WKHRU\ GLVFXVVHGIXUWKHU
LQIROORZLQJVHFWLRQV 3ULYDF\VHUYHVPDQ\IXQFWLRQVDQGWKHQH[WVHFWLRQGLVFXVVHVGLIIHUHQW
ZD\VLQZKLFKSHRSOHWU\WRREWDLQSULYDF\
0HFKDQLVPVRI3ULYDF\
$VWHFKQRORJ\FRQWLQXHVWRDGYDQFHHQFURDFKPHQWV NQRZQDQGXQNQRZQWRWKHWDUJHW 
WRSULYDF\ZLOOLQFUHDVH6LPLODUO\DVWKHKXPDQSRSXODWLRQFRQWLQXHVWRJURZWKHRSSRUWXQLWLHV
IRULQWHUDFWLRQSULYDF\ZLOOGHFUHDVH7KHPRUHSHRSOHWKHUHDUHWKHOHVVFRQWURODSHUVRQKDV
RYHUZKHQKRZDQGZLWKZKRPLQWHUDFWLRQVZLOORFFXU +DDJ $VRSSRUWXQLWLHVIRU
SULYDF\GHFUHDVHSHRSOHZLOOXVHGLIIHUHQWPHFKDQLVPVWRWU\WRUHJDLQFRQWURORYHUWKHLU
LQWHUDFWLRQV7KHUHDUHVHYHUDOZD\VOLVWHGLQOLWHUDWXUHWKDWSHRSOHZLOOWU\WRFRQWURODQGUHJDLQ
LQWHUDFWLRQSULYDF\YHUEDOQRQYHUEDOFXOWXUHDQGXVHRIWKHHQYLURQPHQW $OWPDQ
%XUJRRQHWDO)RGG\DQG)LQLJKDQ+DDJ 7KHXVHRIPHFKDQLVPVKHOSVWR
GHILQHWKHVHOIE\VHWWLQJOLPLWVDQGERXQGDULHVWKDWFUHDWHLQGLYLGXDOLW\7KHDELOLW\WRUHJXODWH
LQWHUDFWLRQFRQWUROVRQH VLGHQWLW\WRRWKHUVDQGH[SUHVVHVKRZRQHGHILQHVKLPKHUVHOI $OWPDQ
 
9HUEDOPHFKDQLVPVWDNHLQWRDFFRXQWWKHFRQWHQWDQGVWUXFWXUHRIZKDWLVEHLQJ
FRPPXQLFDWHG7KHFRQWHQWLQFOXGHVDVSHFWVRIFRQYH\LQJGLIIHUHQFHVEHWZHHQWKHLGHDOVWDWH
DQGDFKLHYHGVWDWHRISULYDF\YHUEDOO\VWDWLQJZKHUHWKHERXQGDULHVQHHGWREH $OWPDQ 
7KHVWUXFWXUHRIZKDWLVEHLQJVDLGIXUWKHUFRPPXQLFDWHVERXQGDULHVWKURXJKWKHVW\OHXVHRI
WHQVHZRUGVHOHFWLRQDQGDPRXQWVSHHFKVSHHGSLWFKYROXPHDQGRWKHUDVSHFWVRIYHUEDO



FRPPXQLFDWLRQ $OWPDQ0DKODQG6FKXOW]H 7KHYHUEDOPHFKDQLVPIRUDFKLHYLQJ
SULYDF\FDQEHFRQIURQWDWLRQDO %XUJRRQHWDO RUSDVVLYHWKURXJKVLPSO\DVNLQJWREHOHIW
DORQH )RGG\DQG)LQLJKDQ 1RQYHUEDOPHFKDQLVPVGRQRWXVHZRUGVDQGLQFOXGHDFWLRQV
WRGLVWDQFHRUEORFNLQYDGHUVRISULYDF\ %XUJRRQHWDO %RG\ODQJXDJHVXFKDVOLPE
SODFHPHQWRUJHVWXUHVVXFKDVWXUQLQJRQH VEDFNVLJQDOVZKHQSULYDF\ERXQGDULHVKDYHEHHQ
FURVVHGDQGDWWHPSWWRUHJDLQFRQWURO $OWPDQ)RGG\DQG)LQLJKDQ 
7KHXVHRIRQH VHQYLURQPHQWIURPFORWKLQJWKDWVLJQDOVDSSURDFKDELOLW\WRXVLQJ
SK\VLFDOEDUULHUVLVDPDMRUPHFKDQLVPXVHGLQUHJDLQLQJSULYDF\ $OWPDQ%XUJRRQHWDO
)RGG\DQG)LQLJKDQ+DDJ 3HRSOHFDQPDQLSXODWHWKHLUHQYLURQPHQWV
WKURXJKSK\VLFDOEDUULHUVVXFKDVGRRUVWRFUHDWHPRUHSULYDF\DJDLQVWLQWHUDFWLRQV$OWPDQ
 VWDWHVWKDWSHUVRQDOVSDFHDQGWHUULWRULDOLW\DUHERWKSDUWRIHQYLURQPHQWDOPHFKDQLVPV
XVHGWRUHDFKWKHLGHDOVWDWHRIVRFLDOLQWHUDFWLRQ+HGHILQHVSHUVRQDOVSDFHDVWKHDUHD
LPPHGLDWHO\DURXQGDSHUVRQFUHDWLQJDQLQYLVLEOHERXQGDU\,WLVDFRPELQDWLRQRISK\VLFDO
GLVWDQFHDQGWKHDQJOHRIRULHQWDWLRQ IDFHWRIDFHIDFHWRVLGHHWF DSHUVRQLVWRDQRWKHUWKDW
FDQUHVXOWLQZLWKGUDZDOIURPDVLWXDWLRQRUSURWHFWLYHUHDFWLRQV $OWPDQ 3K\VLFDOVSDFH
LVIXUWKHUGHILQHGLQWKHGLPHQVLRQVRISULYDF\VHFWLRQ
7HUULWRU\KRZHYHULVYHU\GLIIHUHQWIURPSHUVRQDOVSDFH7HUULWRU\LQYROYHVWKHXVHRU
SRVVHVVLRQRIDJHRJUDSKLFDUHDWKDWLVSHUVRQDOL]HGE\WKHRZQHU:KHUHSHUVRQDOVSDFHIROORZV
DSHUVRQZKHUHHYHUWKH\JRWHUULWRU\LVW\SLFDOO\GHILQHGDVDIL[HGORFDWLRQWKDWGRHVQRWPRYH
$SHUVRQKDVDVHWFODLPWRWKHDUHDZKLFKLIDJJUHVVLYHO\LQYDGHGXVXDOO\UHVXOWVLQGHIHQGLQJ
WKHVSDFH DVRSSRVHGWRSHUVRQDOVSDFHLQYDVLRQZKLFKXVXDOO\UHVXOWVLQIOHHLQJWKHVSDFH 
7HUULWRU\UHVHDUFKW\SLFDOO\LQYROYHVJDQJVZKRH[SHFWDILJKWLIWHUULWRULHVDUHLQYDGHG3DVVLQJ



WKURXJKDWHUULWRU\LVRQO\DOORZHGLILWLVGRQHVXEPLVVLYHO\ZLWKRXWLQWHQWWRLQYDGH $OWPDQ
 2WKHUGHILQLWLRQVRIWHUULWRU\DUHVLPLODUDQGFRQWDLQHOHPHQWVRISRVVHVVLRQDQGGHIHQVH
'HVLUHWRSRVVHVVDQGRFFXS\DVSDFHDQGZLOOGHIHQGDJDLQVWLQWUXVLRQ 6WHD 
$VSDFHWKDWDSHUVRQJURXSXVHVDQGGHIHQGV 3DVWDODQ 
*HRJUDSKLFDODUHDVWKDWDUHSHUVRQDOL]HGRUPDUNHGDQGGHIHQGHGIURPHQFURDFKPHQW
6RPPHU 
0XWXDOO\H[FOXVLYHXVHRIDUHDV $OWPDQDQG+D\WKURQ 
$VWKHVHGHILQLWLRQVRIWHUULWRU\LQYROYHSRVVHVVLRQDQGGHIHQVHRIDVSDFHWKH\GRQRW
PDNHVHQVHZLWKDUHWDLOVKRSSHU3HUVRQDOVSDFHDQGLQYDVLRQRIDSHUVRQ VSK\VLFDOERXQGDU\
ILWVZLWKKRZVKRSSHUVWUHDWDQDUHDLQDVWRUH$VVXFKWKHPRGHOSURSRVHGODWHUH[DPLQHV
SK\VLFDOHQFURDFKPHQWDQGXVHVWKHRULHVLQYROYLQJLQYDVLRQRISHUVRQDOVSDFHDVRSSRVHGWR
WKHRULHVRIWHUULWRULDOLW\
&XOWXUHLVDOVRXVHGDVDPHFKDQLVPZKLFKFUHDWHVUXOHVDQGH[SHFWDWLRQV3ULYDF\DQG
RWKHUPHFKDQLVPVXVHGWRFUHDWHSULYDF\YDU\E\FXOWXUH+RZRQHFXOWXUHXVHVGRRUVDVD
SK\VLFDOEDUULHUGLIIHUVIURPRWKHUFXOWXUHV HQYLURQPHQWDOPDQLSXODWLRQV6LPLODUO\FXOWXUHV
KDYHGLIIHUHQWPHDQLQJIRUWKHVDPHW\SHRIERG\ODQJXDJH)RUH[DPSOHZKLOHEULHIH\HFRQWDFW
LQWKH86LVDFFHSWDEOHEHWZHHQVWUDQJHUVLQRWKHUFXOWXUHVLWFDQEHKLJKO\LQDSSURSULDWH
SDUWLFXODUO\EHWZHHQRSSRVLWHJHQGHUV RUXQFRPIRUWDEOH&XOWXUHVDOVRXVHVSDFHGLIIHUHQWO\DQG
KDYHGLIIHULQJQRUPVIRUDFFHSWDEOHSHUVRQDOVSDFHH\HFRQWDFWVSDFHXVDJHDQGRWKHUFXVWRPV
$OWPDQ 7KHVHQRUPVDQGH[SHFWDWLRQVDUHEXLOWRYHUWLPHLQFXOWXUHDQGJHQHUDO
LQWHUDFWLRQSULYDF\LGHDOVYDU\DFFRUGLQJWRWKHVHFXOWXUDOGHILQLWLRQV )RGG\DQG)LQLJKDQ 
3ULYDF\QRUPVYDU\E\FXOWXUHZKLFKFUHDWHVH[SHFWDWLRQVIRUSHRSOHWRIROORZ
(QYLURQPHQWDOFXHVVLJQDOWKHRSHQQHVVRUFORVHGQHVVRILQGLYLGXDOV:KLOHVKRSSHUVFDQXVH



HQYLURQPHQWDOIDFWRUVLQDVWRUHWRUHJDLQSULYDF\WKH\FDQQRWQHFHVVDULO\PDQLSXODWHWKH
HQYLURQPHQW HJWKH\FDQKLGHEHKLQGDZDOOEXWQRWSXWDZDOOXS $VWKLVVWXG\IRFXVHVRQ
QRQYHUEDOHQFURDFKPHQWVWRSULYDF\WKHRXWFRPHVWHVWHGZLOODOVREHQRQYHUEDO1RQYHUEDO
SULYDF\LQYDVLRQVDUHVHHQDVPRUHLQWLPDWH %XUJRRQHWDO VRLWFRXOGEHDVVXPHGWKDW
QRQYHUEDOUHDFWLRQVDUHPRUHLQWHQVHWKDQYHUEDO$OVRUHWDLOHUVPLJKWEHPRUHFRQFHUQHGZLWK
DFWXDODFWLRQ QRQYHUEDOUHVSRQVHV DVRSSRVHGWRYHUEDOUHVSRQVHVWRSULYDF\HQFURDFKPHQW
/LWHUDWXUHGLVFXVVHVGLIIHUHQWW\SHVRISULYDF\VXFKDVLQIRUPDWLRQSULYDF\LQWHUDFWLRQ
SULYDF\SK\VLFDOSULYDF\DQGSV\FKRORJLFDOSULYDF\ %XUJRRQHWDO 7KHVHGLIIHUHQW
W\SHVRISULYDF\KHOSWRFDWHJRUL]HWKHGLIIHUHQWIXQFWLRQVSULYDF\VHUYHV3ULYDF\FDQVHUYHPDQ\
IXQFWLRQVLQFOXGLQJSODQQLQJKRZWRDFWVHOILGHQWLW\SXUSRVHVDQGPDQDJLQJVRFLDOLQWHUDFWLRQV
7KHVHIXQFWLRQVRILQWHUDFWLRQSULYDF\PDLQO\VHUYHWKHSXUSRVHRIKHOSLQJDSHUVRQGHWHUPLQH
ZKRWKH\DUHLQVRFLDOLQWHUDFWLRQV $OWPDQ 3HRSOHFDQDWWHPSWWRDFKLHYHWKHLULGHDO
OHYHORISULYDF\WKURXJKVHYHUDOPHFKDQLVPVYHUEDOQRQYHUEDORQH¶VHQYLURQPHQWDQGFXOWXUH
$OWPDQ%XUJRRQHWDO)RGG\DQG)LQLJKDQ+DDJ 
+RZHYHUZKLOHOLWHUDWXUHKDVH[DPLQHGWKHVHDVSHFWVRIJHQHUDOSULYDF\YHU\OLWWOHKDV
IRFXVHGRQWKHVHDVSHFWVRILQWHUDFWLRQSULYDF\VSHFLILFDOO\)XUWKHUPRUHDPDMRUOLPLWDWLRQLV
WKHVHWWLQJRISDVWZRUN3ULYDF\KDVQRWEHHQH[DPLQHGLQDUHWDLOVHWWLQJDQGWKHIXQFWLRQVDQG
PHFKDQLVPVRISULYDF\ZRXOGEHGLIIHUHQWLQDUHWDLOVHWWLQJWKDQSODFHVSUHYLRXVUHVHDUFKHG
:KLOHFRQVHTXHQFHVWRSULYDF\LQYDVLRQLQRWKHUVHWWLQJVZRXOGPRVWOLNHO\EHFRQVHTXHQFHVWR
WKHLQYDGHGSDUW\LQYDVLRQRISULYDF\LQDUHWDLOVHWWLQJFRXOGKDYHFRQVHTXHQFHVWRWKHUHWDLOHU
7KHSULYDF\QRUPVDQGDPRXQWRIFRQWURORYHUPDQDJLQJLQWHUDFWLRQVLQDUHWDLOVHWWLQJLV
GLIIHUHQWWKDQLQRWKHUVHWWLQJV)RUH[DPSOHHPSOR\HHVDUHDVVLJQHGVHFWLRQVLQVWRUHVWREHRI
VHUYLFHWRVKRSSHUVEXWFRXOGFRPHDFURVVDVLQYDGLQJSULYDF\LIWKH\ZDWFKVKRSSHUVWRRPXFK



$VOLWHUDWXUHDERXWWKHIXQFWLRQVDQGPHFKDQLVPVRILQWHUDFWLRQSULYDF\LVVFDUFHDTXDOLWDWLYH
SLORWVWXG\ZDVFRQGXFWHGWREHWWHUXQGHUVWDQGZKDWQRQYHUEDODFWLRQVHQFURDFKXSRQSULYDF\
DQGWKHQRQYHUEDOZD\VLQZKLFKSHRSOHUHVSRQG7KHTXDOLWDWLYHVWXG\ZDVLQWHQGHGWRVHW
IXUWKHUIRFXVWRWKHVWXG\DQGGHWHUPLQHVKRSSHUV¶LQWHUSUHWDWLRQVRISULYDF\ZKLOHLQWKHVWRUH
UHDVRQVZK\LWZDVLPSRUWDQWZKDWWKHLUUHVXOWLQJDFWLRQVZHUHDQGLPSOLFDWLRQVWRUHWDLOHUV
4XDOLWDWLYH3LORW6WXG\DQG&RQFHSWXDO0RGHO
)RUWKLVVWXG\WZHQW\IRXUIRUPDOTXDOLWDWLYHLQWHUYLHZV SDUWLFLSDQWGHPRJUDSKLFVJLYHQ
LQ7DEOH WKUHHIRFXVJURXSVDQGDUHYLHZRIWKHOLWHUDWXUHZHUHFRQGXFWHGWRLGHQWLI\VSHFLILF
YDULDEOHVDVVXJJHVWHGE\UHDFWDQFHWKHRU\ %UHKP :KLOHUHDFWDQFHWKHRU\VXJJHVWV
WKUHDWVFRQWURODQGUHDFWDQFHDVHOHPHQWVLQWKHPRGHOVSHFLILFYDULDEOHVDSSOLFDEOHWR
LQWHUDFWLRQSULYDF\QHHGHGWREHGHWHUPLQHG,QWHUYLHZVZHUHVHPLVWUXFWXUHGZLWKDQLQWHUYLHZ
JXLGHEXWOHIWRSHQHQGHGWRIXUWKHUXQGHUVWDQGLQJZKDWWKHSDUWLFLSDQWGHVFULEHGDVSULYDF\7KH
LQWHUYLHZVZHUHKHOGDWDSODFHFRQYHQLHQWDQGDFFHSWDEOHWRWKHSDUWLFLSDQWV*URXQGHGWKHRU\
LQWHUYLHZLQJWHFKQLTXHVDQGDQLQWHUYLHZJXLGHZHUHLPSOHPHQWHG7KHLQWHUYLHZJXLGHIRFXVHG
WKHVWXG\RQWKHSKHQRPHQDRILQWHUHVWEXWUHPDLQHGIOH[LEOHWRJHQHUDWHGDWDWKDWDOORZHG
WKHRU\WRGHYHORS7KHLQWHUYLHZVZHUHUHFRUGHGIRUWKHLUZKROHGXUDWLRQDQGIXOO\WUDQVFULEHG
IRUFRQVWDQWFRPSDULVRQDQDO\VLVDQGFRGLQJIRUDQDO\VLVSXUSRVHV([DPLQDWLRQRIWKH
LQWHUYLHZVEHJDQDIWHUWKHILUVWLQWHUYLHZZDVFRQGXFWHGDVLQOLQHZLWKJURXQGHGWKHRU\DQDO\VLV
*ODVHU 7KHLQWHUYLHZVZHUHH[SORUDWRU\LQQDWXUHWRKHOSGHWHUPLQHWKHPHVDQG
FRPPRQDOLWLHVDQGZHUHXVHGDVDVXSSOHPHQWWRH[WDQWOLWHUDWXUHDQGWKHRU\
7KHSXUSRVHRIWKHLQWHUYLHZVZDVWRXQFRYHUZKDWSULYDF\PHDQVWRVKRSSHUVLQDUHWDLO
VHWWLQJKRZLPSRUWDQWSULYDF\LVDQGZK\LWLVLPSRUWDQWDVZHOODVZKDWVKRSSHUVGRZKHQWKH\
FDQQRWDFKLHYHDGHTXDWHOHYHOVRISULYDF\7KHLQWHUYLHZVKHOSHGJXLGHWKHGLVVHUWDWLRQSURFHVV



WRZKDWDVSHFWVRISULYDF\DUHPRUHLPSRUWDQWLQDUHWDLOVHWWLQJDVZHOODVSURYLGHGMXVWLILFDWLRQ
RIWKHLPSRUWDQFHRIWKHWRSLF7KHFRQVWUXFWVWKDWHPHUJHGIURPWKLVSKDVHRIWKHUHVHDUFKDUH
GHWDLOHGEHORZ6RPHRIWKHYDULDEOHVFDQEHIRXQGLQH[WDQWOLWHUDWXUHWKXVIROORZLQJWKLV
TXDOLWDWLYHVHFWLRQWKHH[LVWLQJOLWHUDWXUHLVUHYLHZHGIRUHDFKYDULDEOHFRQVWUXFWZKHUHDSSOLFDEOH

7DEOH4XDOLWDWLYH3LORW6WXG\'HPRJUDSKLFVIRU3DUWLFLSDQWV
3DUWLFLSDQW
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2FFXSDWLRQ
0DUNHWLQJ&RRUGLQDWRU
+RPHPDNHU
6HFUHWDU\
$XWR7HFKQLFLDQ
6LPXODWLRQ&RQVXOWDQW
6WXGHQW
6WXGHQW
6WXGHQW
6WXGHQW
6WXGHQW
0DQDJHU
$GPLQLVWUDWLYHDVVLVWDQW
6DOHVDQG0DUNHWLQJ
$VVRFLDWH
&RPPHUFLDO/LDLVRQ
$FFRXQWDQW
6WXGHQW
5HWLUHG
$FFRXQWDQW
6WXGHQW
6WXGHQW
&ROOHJH3URIHVVRU
6WXGHQW
6WXGHQW
6WXGHQW

,QWUXVLRQVRQ3ULYDF\
:KHQDVNHGZKDWSULYDF\PHDQWWRWKHPZKLOHVKRSSLQJSDUWLFLSDQWVLQLQWHUYLHZVVWDWHG
SULYDF\PRVWO\PHDQWQRWEHLQJZDWFKHGRUIROORZHG6KRSSLQJLQSULYDWHLQFOXGHVDYLVXDO
DVSHFWDVZHOODVDSK\VLFDODVSHFWUHJDUGLQJRWKHUVLQWKHVWRUH7KHUHZHUHPDQ\H[DPSOHVRI
WKLVLQWKHLQWHUYLHZVVHYHUDODUHEHORZ
³,WKLQNRISULYDF\ZLWKVKRSSLQJDVEHLQJDEOHWRORRNDWSURGXFWVDQGFRPSDUH
SURGXFWVDQGWKHYDOXHVZLWKRXWEHLQJZDWFKHGDQGKDYLQJWKHIHHOLQJWKDW
VRPHRQHLVZDWFKLQJPHGRP\VKRSSLQJ  

³0\SULYDF\KDVEHHQFRPSURPLVHGVRPHZKDWMXVWEHFDXVHWKH\DUHDFWXDOO\
VHHLQJZKDW,DPSXUFKDVLQJ´  

³,¶OOJRWRWKHVPDOOHVWVWRUHSRVVLEOHZKHUH,GRQ¶WWKLQN,¶PJRLQJWREHVHHQ´
 

³>3ULYDF\WRPHLV«@1RWKDYLQJRWKHUSHRSOHOLNHHPSOR\HHVIROORZ\RX
DURXQG´  

³,GRQ¶WOLNHSHRSOHLQP\SHUVRQDOVSDFH´  

$FFRUGLQJWRWKHLQWHUYLHZVLQWHUDFWLRQSULYDF\KDVWZRPDLQFRPSRQHQWVWKDWFDQEH
LQYDGHGLQDVKRSSLQJFRQWH[WSK\VLFDOGLVWDQFHDQGYLVLELOLW\7KHVHWZRHOHPHQWVIDOOXQGHU
QRQYHUEDOLQYDVLRQVDVRXWOLQHGE\%XUJRRQDQGFROOHDJXHVZKLFKDUHPRUHLQWLPDWHWKDQYHUEDO



LQYDVLRQVDQGVKRXOGKDYHDODUJHUHIIHFWVL]H %XUJRRQHWDO 7KHVHWZRDVSHFWVRI
SULYDF\KDYHQRWEHHQVSOLWRXWEHIRUHWRH[DPLQHWKHLUGLIIHUHQFHVDQGFRQVHTXHQFHVZKHQ
LQYDGHG7KHVKRSSHUPXVWEHDZDUHRIYLVXDODQGRUSK\VLFDOIDFHWVRISULYDF\IRUWKHPWRKDYH
DQLPSDFWDQGWKH\PXVWEHHQFURDFKHGXSRQWRFDXVHUHDFWDQFH,QYDVLRQRISULYDF\LVWKHUHIRUH
VSOLWLQWR³SK\VLFDOHQFURDFKPHQW´DQG³YLVXDOHQFURDFKPHQW´ KRZPXFKRWKHU
VKRSSHUVHPSOR\HHVFDQYLVXDOO\VHH DVGHSLFWHGE\)LJXUHEHORZ



)LJXUH,QWUXVLRQVRQ3ULYDF\ UHSHDW 


,QWHUDFWLRQSULYDF\FDQEHDIIHFWHGHLWKHUE\WKHSK\VLFDOSUHVHQFHRIDQRWKHURUE\WKH
SHUFHSWLRQRIEHLQJYLVXDOO\ZDWFKHGE\DQRWKHU:KHQERWKDUHORZWKLVLVZKHQWKHVKRSSHU
IHHOVDQRQ\PRXV:KHQSK\VLFDOHQFURDFKPHQWLVKLJKWKLVLVZKHQFXVWRPHUVIHHOWKHLU
SHUVRQDOVSDFHLVLQYDGHG:KHQYLVXDOHQFURDFKPHQWLVKLJKWKLVLVVLPLODUWRWKHVSRWOLJKW


HIIHFWZKHUHSHRSOHRYHUHVWLPDWHWKHGHJUHHRIDWWHQWLRQRWKHUVDUHSD\LQJWRWKHLUDFWLRQVDQG
DSSHDUDQFH *LORYLFKHWDO :KHQERWKSK\VLFDODQGYLVXDOHQFURDFKPHQWDUHKLJKWKLV
FDQEHGHHPHGDVVKDGRZLQJ
2XWFRPHVRI3ULYDF\(QFURDFKPHQW


5HDFWDQFHWKHRU\LVXVHGWRH[SORUHWKHSKHQRPHQRQRIFRQVHTXHQFHVWRSULYDF\LQYDVLRQ

RIZKLFKWKHWKHRU\VWDWHVDSHUVRQZLOOUHDFWWRDWKUHDWWREHKDYLRULQZD\VWRUHJDLQORVW
IUHHGRP %UHKPDQG%UHKP $FFRUGLQJWRLQWHUYLHZVZKHQSULYDF\LVDWVXERSWLPDO
OHYHOVVKRSSHUVPD\WU\WRJDLQEDFNSULYDF\ZLWKVXFKDFWLRQVDVOHDYLQJWKHDUHDOHDYLQJWKH
VWRUHRUQRWEX\LQJWKHLQWHQGHGSXUFKDVH3DUWLFLSDQWVRILQWHUYLHZVVWDWHGWKH\KDYHGRQHDOO
WKHVHDFWLRQVZKHQSULYDF\LVDWLQDGHTXDWHOHYHOVDVZHOODVERXJKWVPDOOHUSDFNDJHVL]HV ZKLFK
DUHHDVLHUWRKLGH ERXJKWLWHPVWKH\GLGQRWZDQW OLNHWKUHHVL]HVRIWKHVDPHLWHPRIFORWKLQJ
WRWU\RQDWKRPHDQGUHWXUQWKHWZRXQZDQWHGLWHPV RUH[SUHVVHGGLIIHUHQWIHHOLQJVRI
GLVFRPIRUWDQ[LHW\DQGGLVVDWLVIDFWLRQ4XRWHVLOOXVWUDWLQJVRPHRXWFRPHVDUHSURYLGHGEHORZ

,ZLOOZDONRXWRIWKHVWRUH,¶YHGRQHLWPDQ\WLPHV  

,ZLOOMXVWOHDYHGURSWKHER[DQG,ZLOOJHWRXW  

,GRQ¶WVSHQGDVPXFKWLPHORRNLQJDWWKHSURGXFWVDV,ZRXOGLI,ZHUHWRKDYH
SULYDF\  

³,ZRXOGQ¶WIHHOFRPIRUWDEOHDQG,ZRXOGJRVRPHZKHUHHOVH´  




:KLOHWKHUHDUHPDQ\PRUHFRQVHTXHQFHVWRSULYDF\LQYDVLRQWKDQOLVWHGLQWKHPRGHO
VDWLVIDFWLRQVHOIHVWHHPFKDQJHVHWF DEDQGRQPHQWDQGSXUFKDVHVL]HDUHIRFXVHGRQLQWKLV
VWXG\GXHWRWKHLULPSRUWDQFHDQGUHOHYDQFHWRSUDFWLWLRQHUV
7KUHDWVDQG3UHVVXUH
6HYHUDOPHFKDQLVPVDUHDWSOD\UHVXOWLQJLQFRQVHTXHQFHVWRWKHVWRUHZKHQSULYDF\LV
WKUHDWHQHG6KRSSHUVH[SUHVVHGWKUHDWVWRWKHLULGHQWLW\RUIHHOLQJVRISXUFKDVHSUHVVXUH HJ
IHHOLQJSUHVVXUHGWREX\DQLWHPEHFDXVHRIDQLQYDVLYHVDOHVSHUVRQ 7KHVHWKUHDWVDQGSUHVVXUHV
FDQUHVXOWLQDORVVRIFRQWUROWKDWFDXVHVDGHVLUHWRDEDQGRQ HJZDQWLQJWROHDYHWKHDUHDRU
VWRUHWRUHJDLQSULYDF\ VPDOOHUSXUFKDVHVL]H RUQRSXUFKDVH DQGKLJKHUSURGXFWUHWXUQVDVD
SHUVRQORVHVFRJQLWLYHDELOLWLHVZKHQSULYDF\LVLQYDGHG7KHVHFRQVHTXHQFHVWRLQWHUDFWLRQ
SULYDF\FRXOGEHH[SODLQHGE\UHDFWDQFHWKHRU\:KHQLGHQWLWLHVDUHWKUHDWHQHGDSHUVRQZLOO
DWWHPSWWRUHGXFHWKHORVVDQGUHFODLPWKHWKUHDWHQHGLGHQWLW\7KHPRUHLPSRUWDQWLGHQWLW\LVWRD
VKRSSHUWKHVWURQJHUWKHUHDFWDQFHDQGDWWHPSWVWRUHJDLQZKDWLVDWVWDNH 'HYLQH 7KH
LQWHUYLHZVIXUWKHUFODULILHGZKDWLGHQWLWLHVZHUHFRQVWUDLQHGDQGWKHUHVXOWLQJUHDFWDQFH7KH
FRQVWUDLQWVPRVWIUHTXHQWO\PHQWLRQHGZHUHWKRVHRIVRFLDOLGHQWLW\WKUHDWDQGSXUFKDVHSUHVVXUH
DVGHPRQVWUDWHGE\WKHIROORZLQJTXRWHV

6RFLDO,GHQWLW\7KUHDW
³,WKLQNSHRSOHPDNHWKHELJJHVWMXGJPHQWVRIRWKHUSHRSOHZKHQWKH\DUH
VKRSSLQJIRUFORWKHVVR,GRQ WOLNHVKRSSLQJZLWKSHRSOHDQG,GRQ WOLNH
VKRSSLQJZKHUHWKHUH VSHRSOHWKDW,PLJKWNQRZVR,SUHIHUWRGRWKDW,GRQ WOLNH
EHLQJZDWFKHGZKHQ,VKRS  




³:HZHUHZRUULHGDERXWWKHFDVKLHUMXGJLQJXV´  

³,KDWHWRVD\LWEXW,¶OODGPLWLWZRUULHGDERXWZKDWRWKHUSHRSOHZRXOGWKLQN´
 

6RFLDOLGHQWLW\WKHRU\ 0DMRUDQG6DZ\HU6WHHOH6WHHOHDQG$URQVRQ 
KHOSVH[SODLQWKHVRFLDOLGHQWLW\WKUHDWVPHQWLRQHGLQLQWHUYLHZV$VKRSSHUZLOOZDQWWRSURWHFW
WKHLULGHQWLW\DQGDFWLQDZD\FDXVLQJRWKHUVWRSHUFHLYHWKHPDFFRUGLQJO\7ZRNLQGVRILGHQWLW\
WKUHDWVDUHGLVFXVVHGIXUWKHUDQGIRFXVHGRQLQWKLVGLVVHUWDWLRQ&DWHJRUL]DWLRQWKUHDWLVWKHIHDU
RIEHLQJPLVODEHOHGDQGDFFHSWDQFHWKUHDWLVWKHIHDURIEHLQJUHMHFWHG %UDQVFRPEHHWDO 
7KHVHWZRLGHQWLW\WKUHDWVFDQEHVHHQE\WKHIROORZLQJTXRWHV
&DWHJRUL]DWLRQ7KUHDW
³<RXGRQ¶WZDQWWKHPWRKDYHVRPHPLVFRQFHSWLRQDERXW\RXRUVRPHWKLQJ´  

³2XUQHHGWREHSULYDWHDQGNLQGRIFRQWUROWKHZD\RWKHUSHRSOHVHHXVDQGZHGRQ¶W
ZDQWWKHPWRKDYHFHUWDLQLPSUHVVLRQVDERXWXV´  

$FFHSWDQFH7KUHDW
³7KHUH¶VWKLVVRUWRIFRPPXQLW\WRLW«(YHU\ERG\VHHPVWREHQLFHUWKDQWKH\ZRXOGEH
DWD:DOPDUWZKLFKLVNLQGRIWKHH[DFWRSSRVLWH´  

³,JXHVVEHFDXVHLW¶VPRUHFRPIRUWDEOH,W¶VOLNH³WKH\¶OOXQGHUVWDQG´  




$GGLWLRQDOO\SDUWLFLSDQWVRIWKHLQWHUYLHZVGLVFXVVHGIHOWSXUFKDVHSUHVVXUHZKHQWKH\
IHOWSULYDF\ZDVDQLVVXHZKLOHVKRSSLQJ
3XUFKDVH3UHVVXUH
³,GRQ WOLNHLW,GRQ WOLNHSHRSOHWU\LQJWRWDONPHLQWREX\LQJVRPHWKLQJMXVW
EHFDXVH,JXHVV, PHDVLO\SHUVXDGHGLQWREX\LQJWKLQJV,GRQ WZDQWWREX\,MXVW
ZDQWWRORRNDURXQGDQGQRWKDYHVRPHERG\LQP\HDUWHOOLQJPHDERXWDOOWKHVH
GHDOV´  

³%HFDXVHXVXDOO\WKH\¶UHWU\LQJWRLILW¶VDQHPSOR\HHWKH\¶UHXVXDOO\WU\LQJWR
VHOOPHVRPHWKLQJHOVH´  

³$QHPSOR\HHWKDWWKHLUVDODU\LVEDVHGRQDFRPPLVVLRQRQVDOHVDQGWKH\¶UH
WU\LQJWRSXVK\RXLQWREX\LQJVRPHWKLQJ$GGLQJWR\RXUSXUFKDVHIRUWKHLU
EHQHILW´  

³,OLNHWRKDYHP\VSDFHDQG,GRQ¶WOLNHWRIHHOOLNH,KDYHWRJUDEWKHODVWVKLUWRII
WKHUDFNRUZKDWHYHULWLV´  

³:KHUHDVRQOLQH\RXFDQSLFNVRPHWKLQJRXWEXWWKHQFRPHEDFNWRLWODWHU
<RX¶UHQRWSUHVVXUHGWREX\LWULJKWWKHQ´  

(DFKRIWKHVHLGHQWLW\WKUHDWVDVZHOODVVRFLDOLGHQWLW\WKHRU\ZLOOEHUHYLHZHGODWHULQ
WKLVFKDSWHUDVWKH\UHODWHWRSULYDF\DQGSXUFKDVHSUHVVXUH



/HJLWLPDF\RI7KUHDW


6HYHUDOPRGHUDWRUVFDQLPSDFWWKHSDWKRILQWHUDFWLRQSULYDF\WRFRQVHTXHQFHV

3DUWLFLSDQWVPHQWLRQHGLQLQWHUYLHZVWKDWZKR FXVWRPHUYHUVXVHPSOR\HH LVHQFURDFKLQJXSRQ
WKHLUSULYDF\PDNHVDGLIIHUHQFH:KHQDVNHGKRZLPSRUWDQWSULYDF\LVZKLOHVKRSSLQJRQD
VFDOHRISDUWLFLSDQWVUDWHGLWIDLUO\KLJK+RZHYHUHPSOR\HHVDQGRWKHUVKRSSHUVZHUH
GLVWLQJXLVKHGIURPHDFKRWKHUDVKDYLQJGLIIHULQJOHYHOVRIH[SHFWHGSULYDF\ PRVWVKRSSHUV
H[SHFWPRUHSULYDF\IURPRWKHUFXVWRPHUV DVVKRZQLQWKHIROORZLQJTXRWH
³,JXHVVRQDVFDOHRIWRIRUMXVWDVKRSSHUWRVKRSSHU,WKLQNSULYDF\VKRXOG
EHDURXQGDQRUD«HYHQHPSOR\HHVLWVKRXOGVWLOOEHSUREDEO\DERXWDRUD
´  
6KRSSHUVH[SHFWPRUHSULYDF\IURPFXVWRPHUVDVWKH\KDYHOHVVUHDVRQWRLQWHUDFWZLWK
HDFKRWKHURUVHHHDFKRWKHUV¶SXUFKDVHV$QHPSOR\HHLVVHHQDVSURYLGLQJDVHUYLFHLQWKHVWRUH
DQGSDUWRIWKDWMRELVHQFURDFKLQJXSRQSULYDF\DOLWWOHPRUHWKDQRWKHUVKRSSHUVVKRXOG7KLV
PHDQVZKHQDQRWKHUFXVWRPHUHQFURDFKHVRQWKHLUSULYDF\WKHSHUVRQZLOOUHDFWPRUHVWURQJO\
WKDQZKHQDQHPSOR\HHHQFURDFKHVLQVRPHZD\5HDFWDQFHWKHRU\FDQKHOSH[SODLQWKH
GLIIHUHQFHEHWZHHQFXVWRPHUDQGHPSOR\HHLQYDVLRQVRISULYDF\DVUHDFWDQFHFDQEHUHGXFHGLID
OHJLWLPDWHUHDVRQMXVWLILHVWKHWKUHDWHQLQJRIDEHKDYLRU OLNHDLUSRUWVHFXULW\  'HYLQH 
+RZHYHULWFRXOGDOVREHDUJXHGWKDWRWKHUVKRSSHUVKDYHOHJLWLPDWHUHDVRQVIRUHQFURDFKLQJRQ
SULYDF\DVWKH\KDYHWRJHWWRFHUWDLQLWHPVXVHVKRSSHUVDVFRPSDULVRQRUKDYHMXVWDVPXFK
ULJKWWREHLQWKHVWRUHDVDQ\RWKHUVKRSSHU7KHUHIRUHWKLVGLVVHUWDWLRQZLOOH[DPLQHOHJLWLPDF\
RIWKUHDWLQWKHPRGHOIRUDQHPSOR\HHRQO\8VLQJRQO\WKHHPSOR\HHZLOOIRFXVOHJLWLPDF\WREH
HLWKHUDMXVWLILHGUHDVRQRUQRWUDWKHUWKDQGHFUHDVHFRQWURODQGHIIHFWVRIOHJLWLPDF\E\KDYLQJ
PL[HGRSLQLRQVIURPVKRSSHUVDVWRZKRLVPRUHOHJLWLPDWHDVKRSSHURUDQHPSOR\HH



3DUWLFLSDQWVFRXOGKDYHGLIIHULQJYLHZVRQZKRLVPRUHOHJLWLPDWHDQGHIIHFWVRIOHJLWLPDF\
PLJKWEHORVW$GGLWLRQDOO\DQHPSOR\HHFDQEHWUDLQHGE\DPDQDJHUWRJLYHRSWLPDOOHYHOVRI
SULYDF\DQGWKHUHIRUHKDVPRUHPDUNHWLQJLPSOLFDWLRQVWKDQDQRWKHUVKRSSHU
&RQFHSWXDO0RGHO


7KHVHYDULDEOHVWDNHQIURPLQWHUYLHZVDQGOLWHUDWXUHFDQEHVHHQLQUHODWLRQVKLSWRJHWKHU

LQWKHSURSRVHGPRGHO )LJXUH DVIROORZV




)LJXUH&RQFHSWXDO0RGHO UHSHDW 




3ULYDF\HQFURDFKPHQWVDORQJYLVXDODQGSK\VLFDOGLPHQVLRQVOHDGWRWKUHDWVWRWKH

LGHQWLW\7KHVHWKUHDWVWKHQLPSDFWSXUFKDVHSUHVVXUHZKLFKFDXVHVDQLQGLYLGXDOWRUHDOL]H
FRQWUROKDVEHHQORVWUHVXOWLQJLQUHDFWDQFH7KHUHDFWLRQVH[DPLQHGLQWKLVGLVVHUWDWLRQDUHWKDW



RIDEDQGRQPHQW WHPSRUDU\RUSHUPDQHQW DQGSXUFKDVHLQWHQWLRQV7KHUHDVRQIRUHQFURDFKLQJ
WKHOHJLWLPDF\RIWKHWKUHDW LVH[SHFWHGWRFKDQJHWKHVWUHQJWKRIWKHVHUHODWLRQVKLSV
/LWHUDWXUH5HYLHZ


7KHTXDOLWDWLYHSLORWVWXG\KHOSHGWRIRFXVWKHIHDWXUHVRISULYDF\PRVWUHOHYDQWWR

LQWHUDFWLRQSULYDF\LQDUHWDLOFRQWH[W,QWHUYLHZVZHUHDQDO\]HGWRGHWHUPLQHFDWHJRULHV
LPSRUWDQWWRWKHPRGHODVDGGLWLRQDOO\JXLGHGE\UHDFWDQFHWKHRU\7KHIROORZLQJVHFWLRQV
GLVFXVVWKHWKHRULHVXVHGWREXLOGWKHPRGHODQGIRUPK\SRWKHVHVDQGH[DPLQHWKHFDWHJRULHVDQG
FRQVWUXFWVOLVWHGLQWKHPRGHODVGLVFXVVHGLQH[WDQWOLWHUDWXUH
7KHRUHWLFDO)RXQGDWLRQV
$FRXSOHRIWKHRULHVKHOSWRVHWWKHEDVLVIRUWKHK\SRWKHVHV5HDFWDQFHWKHRU\EHVW
H[SODLQVWKHHQWLUHPRGHODQGLVWKHSULPDU\WKHRU\XVHGIRUWKLVUHVHDUFK+RZHYHUVRFLDO
LGHQWLW\WKHRU\KHOSVWRVXSSRUWKRZSULYDF\LPSDFWVWKUHDWVJXLGLQJLQGLYLGXDOK\SRWKHVHVPRUH
IXOO\DVZHOODVGLUHFWLRQDOLW\6RFLDOLGHQWLW\WKHRU\LVUHYLHZHGDIWHUUHDFWDQFHWKHRU\
5HDFWDQFH7KHRU\
3V\FKRORJLFDOUHDFWDQFHLVDPRWLYDWLRQDOVWDWHWKDWLVDURXVHGE\WKHWKUHDWHQLQJRID
EHKDYLRUDOIUHHGRP7KHUHDFWDQFHLVGLUHFWHGLQDWWHPSWVWRUHGXFHWKHORVVRIDQGUHFODLPWKH
WKUHDWHQHGEHKDYLRU$QLQGLYLGXDOPXVWNQRZWKDWWKHWKUHDWHQHGEHKDYLRULVDIHDVLEOHRSWLRQWR
WKHPLILWZHUHQ¶WEHLQJWKUHDWHQHGLQRUGHUIRUUHDFWDQFHWRRFFXU %UHKP%UHKPDQG
%UHKP )RUH[DPSOHUHDFWDQFHWKHRU\KDVEHHQXVHGWRH[SODLQKRZDFRQVXPHUPLJKWEH
PRUHPRWLYDWHGWRREWDLQDSURGXFWWKDWLVRXWRIVWRFNQRORQJHUSURGXFHGRUWKDWUHTXLUHVD
ORQJOLQHWRREWDLQ %UHKPDQG%UHKP&OHHDQG:LFNOXQG 5HVHDUFKDOVRVKRZV



WKDWFXVWRPHUVUHDFWPRUHVWURQJO\LQDQHJDWLYHZD\WRKDUGVHOOVDVRSSRVHGWRDVRIWVHOO
%UHKPDQG%UHKP 
5HDFWDQFHWKHRU\VWDUWVZLWKWKHEDVLVRIVSHFLILFIUHHGRPVDQGEHKDYLRUV$SHUVRQPXVW
NQRZWKDWDQDFWLRQLVDSRVVLELOLW\WRWKHP)UHHGRPVLQFOXGHDQDFWLRQLWVHOIKRZWKHDFWLV
FDUULHGRXWZKHQWKHDFWRFFXUVRUHYHQFRQWURORIWKHRXWFRPHV)UHHGRPVYDU\LQLPSRUWDQFH
GHSHQGLQJXSRQWKHYDOXHDIUHHGRPKROGVWRDQLQGLYLGXDORUWKHDELOLW\WRVDWLVI\DQHHG7KH
LPSRUWDQFHRIWKHIUHHGRPGHWHUPLQHVWKHOHYHODQGW\SHRIUHDFWDQFH,IDSHUVRQIHHOVIRUFHGWR
JLYHXSDIUHHGRPRIORZLPSRUWDQFHWKH\ZLOOPRVWOLNHO\UHDFWZLWKRYHUFRPSOLDQFH+RZHYHU
PRUHLPSRUWDQWIUHHGRPVZLOOJDUQHUVWURQJUHVLVWDQFHDQGSRVVLEO\HYHQERRPHUDQJHIIHFWVRI
DWWLWXGHVDQGDFWLRQVRSSRVLWHRIWKHWKUHDW¶VLQWHQW %UHKPDQG%UHKP 
$WKUHDWWRDIUHHGRPLVDQ\HYHQWWKDWFDXVHVDEHKDYLRUWREHPRUHGLIILFXOWWRFDUU\RXW
7KUHDWVDUHXVXDOO\H[WHUQDOIURPDVRFLDOSUHVVXUHRUUHGXFWLRQLQRSWLRQFKRLFHEXWFDQEHDQ
LQWHUQDOIRUFHUHTXLULQJDFKRLFHDVZHOO0DQ\IDFWRUVFDQLQFUHDVHWKHSHUFHSWLRQVRIDWKUHDW
FRPLQJIURPDSHUVRQVXFKDVVRFLDOSRZHUSUHVWLJHDQGH[SHUWQHVVRIDSHUVRQZKRLV
WKUHDWHQLQJDEHKDYLRU3RZHUILJXUHVKDYHWKHDELOLW\WRSXQLVKRUUHZDUGEHKDYLRURUFDXVH
UHDFWDQFHWKURXJKVWDWHPHQWV7KUHDWVFDQFRPHIURPLPSHUVRQDOVRXUFHVDQGFDQEHLPSOLHGE\
REVHUYLQJRWKHUVZKRKDYHWKHLURZQIUHHGRPWKUHDWHQHGDQGEHOLHYLQJWKDWWKHVDPHWKUHDWFRXOG
KDSSHQWRRQHVHOI %UHKPDQG%UHKP 
2QFHDWKUHDWWRIUHHGRPLVUHDOL]HGUHDFWDQFHZLOORFFXU7KHUHDFWDQFHLVDPRWLYDWLRQDO
VWDWHVHWDERXWWRUHJDLQWKHORVWRUWKUHDWHQHGEHKDYLRU7KHPDJQLWXGHRIWKHUHDFWDQFHGHSHQGV
RQKRZLPSRUWDQWWKHWKUHDWHQHGEHKDYLRULVKRZPXFKRIWKHEHKDYLRU V LVEHLQJWKUHDWHQHG
DQGKRZJUHDWWKHWKUHDW7KHJUHDWHUWKHWKUHDWWRDEHKDYLRUWKHPRUHLPSRUWDQWUHJDLQLQJWKDW
EHKDYLRUEHFRPHV5HDFWDQFHPD\DOVRLQFUHDVHLIDSHUVRQIHHOVWKDWDFXUUHQWWKUHDWLPSOLHV



IXWXUHWKUHDWVWRWKHIUHHGRP,IDSDUWLFXODUWKUHDWLVWRRVPDOORQLWVRZQWRJDUQHUUHDFWDQFHLW
PD\FDXVHUHDFWDQFHLIFRPELQHGZLWKRWKHUHYHQWVRUWKUHDWV7KHPDJQLWXGHRIUHDFWDQFHFDQ
DOVREHLQFUHDVHGLIPDQ\IUHHGRPVDUHWKUHDWHQHGDWWKHVDPHWLPHFDXVLQJDQRYHUZKHOPLQJ
IHHOLQJRIWKUHDWVZKLFKPDJQLILHVUHDFWDQFH %UHKPDQG%UHKP 
$SHUVRQRWKHUWKDQWKHRQHZKRVHIUHHGRPZDVWKUHDWHQHGFDQUHVWRUHWKHIUHHGRPIRU
DQRWKHU$QH[WHUQDOSDUW\FDQDFWLQVXFKDZD\WKDWWKHWKUHDWHQHGLQGLYLGXDOUHJDLQVWKHLU
IUHHGRP7KLVFRXOGEHGLUHFWO\RUWKURXJKWKHSHUVRQUHJDLQLQJWKHLURZQWKUHDWHQHGIUHHGRP
LPSO\LQJUHVWRUDWLRQIRUDQRWKHUWKUHDWHQHGLQGLYLGXDO7KLVUHVWRUDWLRQPD\RFFXUZLWKRU
ZLWKRXWWKHNQRZOHGJHRIWKHVRXUFHRIWKHWKUHDW %UHKPDQG%UHKP 
3HRSOHQRWRQO\ZDQWWRUHJDLQORVWRUWKUHDWHQHGEHKDYLRUVEXWRIWHQWLPHVWKUHDWVFDXVH
DOHVVDWWUDFWLYHRSWLRQWREHPRUHDWWUDFWLYH %UHKPDQG%UHKP )RUH[DPSOHLIDQ
LQGLYLGXDOKDVWKHRSWLRQVRIDFWLRQV$DQG%EXW%LVVRPHKRZWKUHDWHQHGDQGQRZOHVVRID
FKRLFHWKHLQGLYLGXDOZLOODWWHPSWWRUHJDLQDQGDFWRXWRSWLRQ%HYHQLI$LVWKHSUHIHUUHG
DFWLRQ 'HYLQH ,QWHUPVRIDWWLWXGHVLIDQDWWHPSWLVEHLQJPDGHWRVZD\DQLQGLYLGXDOLQ
WRDSDUWLFXODUDWWLWXGH UHGXFLQJIUHHFKRLFHRIDWWLWXGH WKHLQGLYLGXDOZLOOPRVWOLNHO\IRUPWKH
RSSRVLWHDWWLWXGH WKHDWWLWXGHFKRLFHWKDWZDVPRVWWKUHDWHQHG DQGLQIOXHQFHLVUHGXFHG$Q
LQGLYLGXDOPD\HYHQKDUERUKRVWLOHDQGDJJUHVVLYHIHHOLQJVRUDQWLVRFLDOEHKDYLRUDVDIRUPRI
UHDFWDQFHWRWKUHDWHQHGEHKDYLRU+RZHYHUUHDFWDQFHPD\EHUHGXFHGLIDOHJLWLPDWHUHDVRQ
MXVWLILHVWKHWKUHDWHQLQJRIDEHKDYLRU OLNHDLUSRUWVHFXULW\  %UHKP'HYLQH 
&RQWUROLVWDNHQLQWRFRQVLGHUDWLRQLQGLIIHUHQWSDUWVRIUHDFWDQFHWKHRU\2QRQHHQG
FRQWUROLVVHHQDVDIUHHGRPDQGWKHUHDFWDQFHZRXOGEHWRUHJDLQFRQWURO2QWKHRWKHUHQGLWLV
DSHUVRQ¶VSHUFHSWLRQRIWKHLUFRQWUROODELOLW\RQWKHRXWFRPHV,IDSHUVRQEHOLHYHVWKDWWKH\
FDQQRWFRQWURODQRXWFRPHUHDFWDQFHGHFUHDVHV6RPHWKUHDWVDUHVRJUHDWRUDSHUVRQUHDOL]HV



WKH\FDQQRWUHJDLQWKHEHKDYLRUWKDWKHOSOHVVQHVVVHWVLQDQGUHDFWDQFHLVUHGXFHG %UHKPDQG
%UHKP 
,QWHUPVRIUHWDLOVKRSSLQJSULYDF\ZKHQSULYDF\LPSDFWVLGHQWLW\WKUHDWVVKRSSHUVDUH
OLNHO\WRUHDFWLQDZD\WROHVVHQWKUHDWVWRLGHQWLW\7KHPRUHLPSRUWDQWLGHQWLW\LVWRDQ
LQGLYLGXDODQGWKHJUHDWHUWKHWKUHDWWKHVWURQJHUWKHUHDFWDQFHDQGDWWHPSWVWRUHJDLQLW0DQ\
IUHHGRPVDUHWKUHDWHQHGZKHQSULYDF\LVWKUHDWHQHGDQGVKRSSHUVDUHOLNHO\WRUHDFWLQVHYHUDO
ZD\VWRUHJDLQIUHHGRPVWKH\GHHPLPSRUWDQW&RQVXPHUVZDQW$//DFWLRQVDYDLODEOHWRWKHP
ZDQWLQJWKHHPSOR\HHDYDLODEOHLIQHHGHGEXWQRWRYHUVWHSSLQJERXQGDULHVZDQWLQJFRQVXPHUV
DURXQGLIWKH\ZDQWWREHVRFLDOEXWNHHSLQJFRQWURORQKRZLQWHUDFWLRQVRFFXU
6RFLDO,GHQWLW\7KHRU\
6RFLDOLGHQWLW\WKHRU\RULJLQDWHVIURPVRFLDOSV\FKRORJ\DQGKHOSVWRH[SODLQJURXSDQG
LQWHUJURXSSURFHVVHVDQGEHKDYLRU +RJJHWDO $SHUVRQDGRSWVDFHUWDLQLGHQWLW\
DVVRFLDWHGZLWKDJURXSVRWKDWZKHQWKHLGHQWLW\EHFRPHVVDOLHQWWKHSHUVRQEHKDYHVLQDZD\
VWHUHRW\SLFDOWRJURXSQRUPVDVVRFLDWHGZLWKWKDWLGHQWLW\ +RJJ+RJJHWDO7XUQHU
HWDO $SHUVRQZLOODGRSWVWHUHRW\SLFDOJURXSEHKDYLRUVDQGWKRXJKWVLQDWWHPSWVWREH
DFFHSWHGE\DJURXSWKDWDSHUVRQIHHOVGHILQHVZKRRUSDUWRIZKRWKH\DUH +RJJHWDO 
7KHPRUHDSHUVRQLGHQWLILHVZLWKDSDUWLFXODUJURXSWKHQWKHPRUHOLNHO\WKDWSHUVRQ¶VEHKDYLRUV
ZLOOPDWFKVWHUHRW\SLFDOJURXSQRUPV +RJJ 7KHUHIRUHWKHPRUHLPSRUWDQWDQLGHQWLW\LV
WRDSHUVRQWKHPRUHLPSRUWDQWLWZLOOEHIRUPHPEHUVRIWKDWJURXSWRVHHWKHSHUVRQDFWLQJLQ
DFFRUGDQFHWRWKHLGHQWLW\$SHUVRQZLOOHQVXUHFRQWURORYHUWKHLULGHQWLW\E\DGRSWLQJ
DFFHSWDEOHJURXSEHKDYLRUHYHQLILWFRQIOLFWVZLWKSHUVRQDOO\GHILQLQJYDOXHV 'HYLQH 
3HRSOHKDYHPXOWLSOHVRFLDOLGHQWLWLHVDQGJURXSVZLWKZKLFKWKH\LGHQWLI\$QLGHQWLW\EHFRPHV



VDOLHQWGHSHQGLQJXSRQVLWXDWLRQDQGFRQWH[W7KHUHIRUHEHKDYLRURIDQLQGLYLGXDOLVGHSHQGHQW
XSRQWKHLQWHUDFWLRQRIWKHSHUVRQDQGWKHLUFXUUHQWHQYLURQPHQW 7XUQHUHWDO 
,QUHJDUGVWRVKRSSLQJLGHQWLWLHVDUHFUHDWHGDQGUHILQHGLQUHWDLOVHWWLQJV&HQWHUVWDNHRQ
DSHUVRQLILFDWLRQRIDQLGHQWLW\WKDWEHFRPHVDFROOHFWLYHDVVHUWLRQIRUWKRVHZKRVKRSWKHUH
0LOOHU-DFNVRQ7KULIW+ROEURRNDQG5RZODQGV 7KHUHIRUHVKRSSHUVZLOOVHH
WKHPVHOYHVDVVLPLODUWRRWKHUVKRSSHUVDWWKHVDPHVWRUH
2QHIDFHWGULYLQJSULYDF\WKDWPD\FRPHLQWRSOD\LQDUHWDLOVHWWLQJLVHPEDUUDVVPHQW
FDXVHGE\RWKHUVEHLQJDZDUH UHDORULPDJLQHG RIRQH¶VVHOHFWLRQVDQGSXUFKDVHV 'DKO
0DQFKDQGDDQG$UJR DQGSHUFHLYLQJWKRVHSXUFKDVHVWRQRWDOLJQZLWKDGHVLUHGVRFLDO
LGHQWLW\ 0LOOHUDQG/HDU\ +RZHYHUWKHPRUHIDPLOLDUDSHUVRQLVZLWKDSXUFKDVHWKDW
FRXOGFDXVHHPEDUUDVVPHQWWKHOHVVHPEDUUDVVHGWKH\ZLOOEH 'DKOHWDO EXWWKH
WULJJHULQJRIHPEDUUDVVPHQWDVDQHPRWLRQFRXOGDIIHFWFXVWRPHUVDWLVIDFWLRQ %DELQDQG'DUGHQ
 DQGUHSDWURQDJHLQWHQWLRQV *UDFH 'LIIHUHQWFDXVHVIRUHPEDUUDVVPHQW VHOIRWKHUV
RUUHWDLOHU FUHDWHDGLIIHUHQFHLQWKHOHYHODQGUHDFWLRQWRWKHHPEDUUDVVPHQW&RQVXPHUV
HPEDUUDVVHGE\WKHUHWDLOHUZLOOQRWUHSDWURQL]HWKHVWRUHDQGRQHRIWKHPRVWHPEDUUDVVLQJ
VWLPXOLLVWKHYLRODWLRQRISULYDF\ *UDFH 
6KRSSHUVZLOOEHFRQFHUQHGZLWKWKHLULGHQWLW\EHLQJPLVUHSUHVHQWHGEDVHGRQZKDWWKH\
DUHEX\LQJ3ULYDF\EHFRPHVDQLPSRUWDQWDVSHFWRIWKHVKRSSLQJWULSDVGLIIHUHQWUROHVDUH
LQYRNHGDQGWKHVKRSSHUPDNHVDWWHPSWVWRSURWHFWWKRVHLGHQWLWLHV6KRSSHUVXVHWKHVWRUHLPDJH
WRVHOHFWDVWRUHWKDWPDWFKHVWKHLUSUHIHUHQFHV 0DUWLQHDX FDXVLQJVKRSSHUVLQDVLQJOH
VWRUHWROLNHO\EHIURPWKHVDPHFRPPXQLW\DQGVKDUHVLPLODULWLHVDQGVRFLDOJURXSV7KHUHIRUH
SDWURQVZLOOZDQWWRFRQIRUPWRWKHSHUFHLYHGQRUPDOEHKDYLRUVRIVKRSSHUVLQDSDUWLFXODUVWRUH
DWWHPSWLQJWRFRQWUROWKHLULPDJHDVSHUFHLYHGE\RWKHUV -HQNLQV 



6RFLDOLGHQWLW\WKHRU\DOVROLVWVVHYHUDOLGHQWLW\WKUHDWV$VVRFLDOLGHQWLW\WKUHDWVDUHD
FRQVWUXFWLQWKHPRGHOWKLVSRUWLRQRIVRFLDOLGHQWLW\WKHRU\ZLOOEHGLVFXVVHGODWHUDVDIUHHGRP
FRQVWUDLQWLQFOXGHGLQWKHPRGHO
,QWUXVLRQVRQ3ULYDF\
0DQ\RIWKHGHILQLWLRQVIXQFWLRQVDQGPHFKDQLVPVRISULYDF\UHIHUWRDVSHFWVRIYLVXDO
DQGSK\VLFDOVSDFHDVVXSSRUWHGE\WKHTXDOLWDWLYHUHVHDUFK7KHTXDOLWDWLYHLQWHUYLHZVVHSDUDWHG
WKHWZRDVSHFWVDVGLIIHUHQWSDUWVRISULYDF\WKDWDFWVHSDUDWHO\DQGKDYHGLIIHUHQWFRQVHTXHQFHV
7KHUHIRUHWKHFXUUHQWUHVHDUFKZLOOH[DPLQHERWKHQFURDFKPHQWVWRSK\VLFDOVSDFHDVZHOODV
YLVXDOLQYDVLRQV6WXGLHVZLOOH[DPLQHWKHSLHFHVZKHQERWKDUHORZ DQRQ\PLW\ ZKHQSK\VLFDO
HQFURDFKPHQWLVKLJKDQGYLVXDOLVORZ SHUVRQDOVSDFH ZKHQSK\VLFDOHQFURDFKPHQWLVORZDQG
YLVXDOLVKLJK VSRWOLJKW DVZHOODVZKHQERWKDUHKLJK VKDGRZLQJ )LJXUHVKRZVYLVXDODQG
SK\VLFDOHQFURDFKPHQWRQORZKLJKLQWUXVLRQVFUHDWLQJWKHIRXUTXDGUDQWVWRLQWHUDFWLRQSULYDF\
VWXGLHGLQWKLVGLVVHUWDWLRQ
$QRQ\PLW\
$QRQ\PLW\LVEHLQJLQDSXEOLFSODFHZLWKRXWDQRWKHUSHUVRQHQFURDFKLQJYLVXDOO\XSRQ
VRPHRQHRUXSRQWKHLUSK\VLFDOVSDFH,WLVZKHQDSHUVRQFDQJHWORVWLQDFURZGRUEHLQSXEOLF
ZLWKRXWEHLQJUHFRJQL]HG :HVWLQ )LJXUHVKRZVLQWUXVLRQVWRLQWHUDFWLRQSULYDF\DORQJ
WZRDVSHFWVSK\VLFDOVSDFHDQGYLVXDOHQFURDFKPHQW$QRQ\PLW\LVLQWKHORZSK\VLFDODQGORZ
YLVXDOTXDGUDQW,WLVKHUHWKDWRQHLVH[SHFWHGWRKDYHWKHJUHDWHVWFRQWURORILQWHUDFWLRQSULYDF\
(QYLURQPHQWDOSV\FKRORJ\GHILQHVVHYHUDOGLIIHUHQWW\SHVRISULYDF\DOORIZKLFKIDOOLQWRWKH
DQRQ\PLW\FDWHJRU\7KHVHW\SHVRISULYDF\DUHVROLWXGHLQWLPDF\UHVHUYHDQGLVRODWLRQ
3HGHUVHQ:HVWLQ 



7KHILUVWIRXUSULYDF\W\SHVZHUHHVWDEOLVKHGE\:HVWLQ  6ROLWXGHLVWKHPRVW
H[WUHPHSULYDF\VLWXDWLRQZKHUHDSHUVRQLVFRPSOHWHO\DORQHDQGXQREVHUYDEOHWRRWKHUV
,QWLPDF\DOORZVIRURWKHUVWREHSUHVHQWLQVPDOOJURXSVDQGVHSDUDWHIURPJURXSV5HVHUYHLVD
EDUULHUFUHDWHGSV\FKRORJLFDOO\WRSURKLELWLQYDVLRQ :HVWLQ ,VRODWLRQZDVDQDGGLWLRQDO
IDFWRUDGGHGODWHUE\3HGHUVHQ  ZKLFKGHDOVZLWKDSHUVRQXVLQJVSDFHDQGGLVWDQFHWR
FUHDWHSULYDF\E\UHPRYLQJWKHPVHOIIURPRWKHUV,QWKHVHGHILQLWLRQVRISULYDF\WKHSHUVRQGRHV
QRWIHHOWKHLUSK\VLFDOVSDFHLVLQYDGHGQRUGRWKH\IHHOWKDWYLVXDOSULYDF\KDVEHHQYLRODWHG
/LWHUDWXUHH[DPLQHVVHYHUDOGHILQLWLRQVRIDQRQ\PLW\DOOUHYROYLQJDURXQGEHLQJDPRQJ
RWKHUVDQGQRWEHLQJLGHQWLILDEOH 3ILW]PDQQDQG.RKQWRSS 6WXGLHVKDYHVKRZQWKDW
DQRQ\PLW\LVXVHIXOLQSURWHFWLQJRQH¶VLGHQWLW\DQGEHLQJDQRQ\PRXVGRHVLQFUHDVHIHHOLQJVRI
SULYDF\ 5HLFKHU 5HVHDUFKDOVRVKRZVWKDWDVDQRQ\PLW\LQFUHDVHVVRGRHVWKHOLNHOLKRRG
RIJURXSEHKDYLRU6RFLDOLGHQWLWLHVEHFRPHPRUHVDOLHQWZKHQDSHUVRQEHFRPHVDQRQ\PRXVLQD
FURZGDQGEHKDYLRUUHJXODWLRQLQFUHDVHVDVGRHVFRPSOLDQFHZLWKJURXSEHKDYLRU 1HDO
5HLFKHU 
,QYDVLRQRISHUVRQDOVSDFH
3HUVRQDOVSDFHLVGHILQHGVHYHUDOZD\VLQOLWHUDWXUHEXWDOOUHJDUGLWDVDQLQYLVLEOH
ERXQGDU\GLIIHUHQWWKDQWHUULWRU\:KHUHWHUULWRU\LVDIL[HGORFDWLRQSHUVRQDOVSDFHLVVHHQDVD
SDUWRIDSHUVRQWKDWJRHVZLWKWKHPZKHUHYHUWKH\JR7KHERXQGDULHVRISHUVRQDOVSDFHFDQEH
IOH[LEOHDFFRUGLQJWRVLWXDWLRQDQGFRQWH[W $OWPDQ 3HUVRQDOVSDFHGHILQLWLRQVLQFOXGHDQ
XQVHHQERXQGDU\DURXQGDSHUVRQUHVWULFWHGIURPRXWVLGHUV 6RPPHU LQYLVLEOHDUHD
GLUHFWO\VXUURXQGLQJDSHUVRQWKDWFRPELQHVDVSHFWVRIGLVWDQFHDQGDQJOHRIERG\RULHQWDWLRQ
$OWPDQ DQGWKHDUHDDURXQGDSHUVRQWKDWLILQYDGHGFDXVHVIHHOLQJVRIHQFURDFKPHQW
WKDWOHDGVWRGLVFRPIRUW *RIIPDQ ,QWUXVLRQWRSHUVRQDOVSDFHKDVVRPHWLPHVLQFOXGHG



LQYDVLRQWKURXJKYLVXDOFRQWDFWVHHQDVDQLQWUXVLYHORRN $OWPDQ DQGWKHUHFDQEH
VHYHUDONLQGVRIUHDFWLRQVWRSHUVRQDOVSDFHLQYDVLRQ+RZHYHUWKLVUHVHDUFKVSOLWVYLVXDO
LQYDVLRQRXWIURPSK\VLFDOLQYDVLRQDVWKHUHDUHGLIIHUHQFHVLQUHDFWLRQVIURPWKHWZR
8QSOHDVDQWUHDFWLRQVDUHH[SHULHQFHGZKHQSHUVRQDOVSDFHLVLQYDGHGOHDGLQJWRRYHUDOO
IHHOLQJVRIGLVSOHDVXUH (YDQVDQG:HQHU*RIIPDQ 2QHRIWKHPRUHFRPPRQ
UHDFWLRQVWRSHUVRQDOVSDFHLQYDVLRQLVIRUWKHSHUVRQZKRIHHOVLQYDGHGWROHDYHWKHDUHDRU
VLWXDWLRQDQGUHJDLQWKHLUVSDFH $OWPDQ%DUDVK)HOLSHDQG6RPPHU
*RIIPDQ0F'RZHOO3DWWHUVRQ0XOOHQVDQG5RPDQR DQGDYRLGSRVVLEOH
LQWUXVLRQVLQWKHIXWXUH 'HDQ:LOOLVDQG/D5RFFR $QLPDOVHYHQPDLQWDLQDUHJXODU
GLVWDQFHEHWZHHQWKHPVHOYHVWKDWLIHQFURDFKHGXSRQUHVXOWVLQHVFDSH+RZHYHULIHVFDSHLVQRW
SRVVLEOHDQLPDOVZLOOILJKWEDFN +HGLJHU +XPDQVWRRZLOOVKRZVLJQVRIDJJUHVVLRQLI
WKHLUSHUVRQDOVSDFHLVLQYDGHGDOWKRXJKWKDWLVDOHVVOLNHO\UHDFWLRQWKDQHVFDSH $OWPDQ
'HDQHWDO ,QYDVLRQDOVRFDXVHVDQ[LHW\DQGVWUHVV $OWPDQ%HUJPDQ DV
HYLGHQWWKURXJKSDOPVZHDW %HUJPDQ DQGKLJKHUJDOYDQLFVNLQUHVSRQVHV *65 
UHYHDOLQJKLJKHUDURXVDODQGGLVFRPIRUWWRWKHHQFURDFKPHQW 0F%ULGH.LQJDQG-DPHV 
6HYHUDOIDFWRUVDERXWWKHLQYDGHURULQYDGHGLPSDFWWKHUHVXOWLQJUHDFWLRQVXFKDVWKH
LQWUXGHU¶VVRFLDOVWDWXVVH[DJH $OWPDQ UDFH 'HDQHWDO UHOLJLRXVSHUFHSWLRQV
<RXQJDQG*XLOH DQGDQJOHRIHQFURDFKPHQW IURQWYHUVXVVLGH  0F%ULGHHWDO 
6WXGLHVVKRZWKDWWKHDJHRIDSHUVRQLQYDGLQJDVSDFHLVDPRUHLPSRUWDQWIDFWRUWKDQVH[DQG
UDFHZLWKDFKLOGRI\HDUVROGHOLFLWLQJWKHVDPHUHVSRQVHDVDQDGXOWZRXOG 'HDQHWDO
)U\DQG:LOOLV 6HYHUDOVWXGLHVVD\DIHPDOHZLOOOHDYHDQLQYDGHGVSDFHTXLFNHU
WKDQDPDOH $KPHG$KPHGDQGG $VWRXU3ROLWDQG/DIUDQFH DQGDPDOH
LQYDGHUFDXVHVTXLFNHUIOLJKWWKDQDIHPDOHLQYDGHU $KPHG6$KPHGDQGG $VWRXU



5XVWHPOL +RZHYHURWKHUVWXGLHVKDYHIRXQGFRQWUDGLFWLQJUHVXOWVWKDWVH[RIWKHLQYDGHU
3ROLWDQG/DIUDQFH RULQYDGHGGRHVQRWDIIHFWWKHUHVSRQVH 'HDQHWDO $IURQWDO
VSDFHHQFURDFKPHQWFDXVHVDJUHDWHUUHVSRQVHWKDQHQFURDFKPHQWVIURPWKHVLGH 0F%ULGHHWDO
 DVLWLVPRUHDPRUHREYLRXVLQYDVLRQVLPLODUWRJUHDWHUUHDFWLRQVRILQYDVLRQZKHQYHUEDO
FRPPXQLFDWLRQLVSDUWRIWKHSK\VLFDOHQFURDFKPHQW 3ROLWDQG/DIUDQFH 3HUVRQDOVSDFH
UHVHDUFKGHHPVSK\VLFDOGLVWDQFHLQYDVLRQDVDPRUHSURPLQHQWLQYDVLRQWKDQWKHQXPEHURI
RWKHUVDURXQG (YDQVDQG:HQHU 
0XFKUHVHDUFKH[DPLQLQJWKHLQYDVLRQRISHUVRQDOVSDFHWRRNSODFHLQDOLEUDU\VHWWLQJ
DQGWLPHGKRZORQJLWZRXOGWDNHIRUDSHUVRQZKRVHVSDFHZDVLQYDGHGWROHDYH7KHFORVHUDQ
RXWVLGHUJRWWRDQRWKHUSHUVRQ¶VVSDFHWKHTXLFNHUWKH\ZRXOGOHDYHWKHLUVHDWLQWKHOLEUDU\
%DUDVK)HOLSHDQG6RPPHU0F'RZHOO3DWWHUVRQHWDO 0LGGOHPLVW
DQGFROOHDJXHV  H[DPLQHGSHUVRQDOVSDFHLQYDVLRQLQWKHFRQWH[WRIDEDWKURRP
&RQIHGHUDWHVZHUHDVVLJQHGWRVWDQGQH[WWRDVXEMHFWDWDXULQDOZLWKRXWORRNLQJDWWKHPRU
DVVLJQHGWREHDEVHQWIURPWKHVLWXDWLRQ3DUWLFLSDQWVZKRKDGWKHFRQIHGHUDWHSUHVHQWKDG
GHOD\HGDQGGHFUHDVHGFRQVLVWHQF\LQXULQDWLRQ7KHVWXG\WDNHVWKHFKDQJHLQWKHSK\VLRORJLFDO
SURFHVVDVDVLJQRILQGXFHGDURXVDODVRQHPXVWEHUHOD[HGIRUQRUPDOXULQDWLRQ7KLVVXJJHVWV
WKDWDPHGLDWRUEHWZHHQSHUVRQDOVSDFHDQGUHDFWLRQVLVWKDWRIHPRWLRQDODURXVDO 0LGGOHPLVW
.QRZOHVDQG0DWWHU 
$GLIIHUHQWH[SHULPHQWZLWKVXEMHFWVWHVWHGWKUHHFRQGLWLRQVQRVSDWLDOPDQLSXODWLRQ
DRQHWLPHVHWGLVWDQFHLQYDVLRQRISHUVRQDOVSDFHDQGDFRQGLWLRQZKHUHWKHFRQIHGHUDWH
PRYHGRQFHWRZDUGWKHVXEMHFWDQGWKHQDVHFRQGWLPHHYHQFORVHU7KHUHVXOWVGHPRQVWUDWHWKDW
VXEMHFWVVKRZHGLQFUHDVHGVLJQVRIVWUHVVWKHFORVHUDQGPRUHWLPHVDFRQIHGHUDWHPRYHGWRZDUGV
WKHP .DQDJD $ILHOGH[SHULPHQWRIDGXOWVVKRZHGWKDWDUHOLJLRXVFRQIHGHUDWH



GUHVVHGDVDFOHUJ\ QXOOVUHDFWLRQVWRSHUVRQDOVSDFHLQYDVLRQEXWDORZVWDWXVLQYDGHUZLOO
FDXVHDTXLFNHUH[LWSDUWLFXODUO\IURPZRPHQ <RXQJDQG*XLOH 
,QYDVLRQVFDQFKDQJHWKHZD\DSHUVRQIHHOVDERXWWKHLQYDGHU$ODEH[SHULPHQWRIWKRVH
LQYDGHGVDLGWKH\IHOWGLVFRPIRUWEXWDOVRDJUHDWPDMRULW\RIWKHPVDLGVRPHWKLQJERWKHUHGWKHP
DERXWWKHLQYDGHU PRVWO\EHLQJWKDWWKHLQYDGHUZDVWRRFORVH ,QWHUHVWLQJO\SDUWLFLSDQWVZKR
ZHUHLQYDGHGLQWKLVVWXG\OLVWHGPRUHZD\VLQZKLFKWKHFRQIHGHUDWHLQYDGHUGLIIHUHGIURPWKHP
DVRSSRVHGWRIHZHUZD\VOLVWHGE\DFRQIHGHUDWHZKRGLGQRWLQYDGHSHUVRQDOVSDFH $
VLJQLILFDQWDPRXQWRIGLIIHUHQFHVOLVWHGGHDOWZLWKQRQSK\VLFDODVSHFWVVXFKDVWKHLQYDGHUEHLQJ
H[WURYHUWHGDQGFRQILGHQWZKLOHLQFUHDVLQJIHHOLQJVRIGLVFRPIRUWIRUWKHLQYDGHGSDUWLFLSDQW
7KLVVWXG\DOVRVKRZHGWKDWDSHUVRQZKRVHSHUVRQDOVSDFHLVLQYDGHGZLOOJLYHDVPDOOHU
GLVWDQFHIRUWKHLUSHUVRQDOVSDFHSUHIHUHQFHWKDQDSHUVRQZKRVHVSDFHZDVQRWLQYDGHG
6FKQHLGHUPDQDQG(ZHQV 
6SRWOLJKW
,QWHUDFWLRQSULYDF\FDQDOVREHLQYDGHGZKHQDSHUVRQIHHOVZDWFKHG %HQQ 7KH
VSRWOLJKWHIIHFWLVDSKHQRPHQRQLQZKLFKDSHUVRQSHUFHLYHVEHLQJZDWFKHGPRUHWKDQLV
DFWXDOO\RFFXUULQJ *LORYLFKHWDO 6WXGLHVVKRZWKDWSHRSOHDOVRRYHUHVWLPDWHKRZPXFK
RIWKHLULQWHUQDOVWDWHLVGHWHFWDEOHE\RWKHUVZKHQZDWFKHG *LORYLFKDQG6DYLWVN\ DV
ZHOODVWKHH[WHQWWRZKLFKWKHLUIDLOXUHVDQGDFFRPSOLVKPHQWVDUHQRWHGE\RWKHUVDQGYDULDELOLW\
LQDFWLRQV7KLVRYHUHVWLPDWLRQLVDWWULEXWHGWRIHHOLQJVRIVRFLDODQ[LHW\DQGUHJUHWVWRDFWRWKHU
ZD\VIRUIHDURIEHLQJQRWLFHG *LORYLFK.UXJHUDQG0HGYHF 
*D]LQJVHUYHVVHYHUDOIXQFWLRQVVXFKDVSURYLGLQJLQIRUPDWLRQDERXWRWKHUVUHJXODWLQJ
LQWHUDFWLRQH[SUHVVLQJIHHOLQJVVXFKDVOLNLQJDQGLQWLPDF\WKHIDFLOLWDWLRQRIJRDOFRPSOHWLRQ
DQGH[HUWLRQRIVRFLDOFRQWUROWKURXJKSHUVXDVLRQGRPLQDQFHGHFHSWLRQDQGH[SUHVVLQJWKUHDWV



+DUSHU:LHQVDQG0DWDUD]RR.OHLQNH ,QJURXSFRQYHUVDWLRQVDORQJJD]H
LQGLFDWHVDQLQYLWDWLRQIRUDQRWKHUVSHDNHUVLJQDOLQJWKH\LHOGLQJRIWKHFXUUHQWVSHDNHU .DOPD
 9LVXDOFRQWDFWLVRQHRIWKHPRVWLPSRUWDQWPHWKRGVIRUJDXJLQJDQRWKHUSHUVRQ¶V
UHDFWLRQV $UJ\OHDQG'HDQ 
7KHUHDUHVHYHUDOW\SHVRIH\HFRQWDFWDQGJD]LQJ7KHUHLVRQHZD\JD]LQJDWDSHUVRQ¶V
H\HVRUIDFHDQGPXWXDOJD]LQJDWERWKWKHIDFHDQGH\HV7KHUHFDQEHDQDYRLGDQFHRIYLVXDO
FRQWDFWZLWKRUZLWKRXWLQWHQWLRQ +DUSHUHWDO DQGVWDULQJZKHUHDSHUVRQFRQWLQXHVWR
ORRNUHJDUGOHVVRIWKHWDUJHW¶VEHKDYLRU (OOVZRUWK&DUOVPLWKDQG+HQVRQ 0RVWUHVHDUFK
KRZHYHUGRHVQRWGLVWLQJXLVKEHWZHHQWKHGLIIHUHQWW\SHVRIYLVXDOFRQWDFW +DUSHUHWDO 
'LIIHUHQWW\SHVRIYLVXDOFRQWDFWUHVXOWLQGLIIHUHQWUHVSRQVHVGHSHQGLQJXSRQWKHPRWLYH
RIWKHVRXUFH +DUSHUHWDO )RUH[DPSOHDVWHDG\DQGGLUHFWJD]HXVXDOO\OHDGVXSWR
VRPHVRUWRIDWWDFNLQDSHV7KHWDUJHWRIVXFKDJD]HXVXDOO\HVFDSHVRUVXEPLWVWRWKHJD]H
VRXUFHRQO\UHVRUWLQJWRDJJUHVVLRQLIQHFHVVDU\$JJUHVVLRQDOVRVHHPVWREHVLJQDOHGZKHQD
GLUHFWJD]HLVVKDUHGEHWZHHQKXPDQV (OOVZRUWKHWDO EXWW\SLFDOO\OHDYLQJRUFRPSO\LQJ
LVWKHFRPPRQUHVSRQVH +DUSHUHWDO /HVVGLUHFWYLVXDOFRQWDFWFDQIDFLOLWDWH
FRRSHUDWLRQDQGFRPPXQLFDWLRQ +DUSHUHWDO :KHQFRPPXQLFDWLRQLVSRVLWLYHPRUH
H\HFRQWDFWFDXVHVSRVLWLYHHYDOXDWLRQVRIWKHFRPPXQLFDWLRQ2SSRVLWHO\ZKHQFRPPXQLFDWLRQ
EHWZHHQSDUWLHVLVQHJDWLYHLQQDWXUHIUHTXHQWH\HFRQWDFWFDXVHVIXUWKHUQHJDWLYHHYDOXDWLRQV
(OOVZRUWKDQG&DUOVPLWK $VWXG\H[DPLQLQJWKHLPSDFWRIYLVXDOHQFURDFKPHQWE\
(OOVZRUWKDQGFROOHDJXHV  KDGFRQIHGHUDWHVVWDUHZLWKDGLUHFWJD]HDWSDUWLFLSDQWV¶IDFHV
IRUFHUWDLQOHQJWKVRIWLPH&RQIHGHUDWHVNHSWH[SUHVVLRQOHVVIDFHV (OOVZRUWKHWDO 7KLV
W\SHRIJD]HZDVXVHGIRUPDQLSXODWLRQVE\FRQIHGHUDWHVIRU6WXG\DVRXWOLQHGLQ&KDSWHU



7KHWDUJHWRIDJD]HLVPRUHWROHUDQWRIYLVXDOFRQWDFWZKHQWKHVRXUFHLVFRQVLGHUHG
DWWUDFWLYHDQGDSHUVRQZLOOJD]HPRUHDWDSHUVRQZKRKDVWKHDELOLW\WRSURYLGHDSSURYDO
*D]LQJIUHTXHQF\DQGGXUDWLRQDOVRGHSHQGVXSRQWKHHPRWLRQDOVWDWHRIWKHVRXUFH*D]LQJ
RFFXUVOHVVZKHQSHRSOHDUHDQ[LRXVGHSUHVVHGRUHPEDUUDVVHG SDUWLFXODUO\ZKHQUHYHDOLQJ
SHUVRQDOLQIRUPDWLRQ DQGPRUHZKHQDSHUVRQLVH[FLWHG +DUSHUHWDO 
6WXGLHVH[DPLQLQJH\HFRQWDFWKDYHQRWEHHQDURXQGWKDWORQJDVH\HFRQWDFWGLGQRW
DSSHDULQSV\FKRORJ\UHIHUHQFHVXQWLO .OHLQNH +RZHYHUDPDMRULW\RIUHVHDUFK
UHJDUGLQJYLVXDOFRQWDFWH[DPLQHVRQHRIWKUHHFDWHJRULHVDQLPDOV SDUWLFXODUO\DSHVDQGGRJV 
+DUHDQG7RPDVHOOR.DSODQDQG5RJHUV/HGEHWWHUDQG%DVHQ EDELHVDQG
LQIDQWGHYHORSPHQW (DUO\6RFLDO&RJQLWLRQ0F*HKHH1DGHO&DUFKRQ.HUYHOOD
0DUFHOOLDQG5HVHUEDW3ODQWOH\ DQGURPDQWLFUHODWLRQVDQGLQWLPDF\ *ODVJRZDQG
$UNRZLW].OHLQNHDQG7D\ORU7KH\HUDQG6FKLII 5HVHDUFKQRWLQFOXGHGLQ
WKHVHWKUHHFDWHJRULHVW\SLFDOO\H[DPLQHVJD]LQJWKURXJKRQHZD\PLUURUVZLWKH[SHULPHQWHUV
UHFRUGLQJJD]HGXUDWLRQDQGIUHTXHQF\:KLOHLWLVQRWHDV\IRUH[SHULPHQWHUVWRGHWHUPLQHLI
JD]HLVWRWKHH\HVRUIDFHWKHUHLVXVXDOO\KLJKUHOLDELOLW\DPRQJWKHPZKHQWKHJD]HLVQ¶WWRR
VKRUWRUWKHVXEMHFWVDUHQRWWRRIDUDZD\ +DUSHUHWDO 
2QHVWXG\PDQLSXODWHGJD]LQJE\KDYLQJWKHH[SHULPHQWHUVWDUHRUQRWVWDUHDW
SDUWLFLSDQWVZDLWLQJWRFURVVDQLQWHUVHFWLRQ7KHUHVHDUFKHUWKHQUHFRUGHGKRZIDVWDSHUVRQ
FURVVHGWKHLQWHUVHFWLRQZKHQWKHOLJKWFKDQJHG,QOLQHZLWKUHVHDUFKVXEMHFWVFURVVHGWKH
LQWHUVHFWLRQTXLFNHULIWKH\KDGEHHQVWDUHGDW7KHVWXG\GLGQRWVKRZDPDLQHIIHFWRIVH[RU
GXUDWLRQRIWKHVWDUH (OOVZRUWKHWDO $QRWKHUVWXG\VKRZHGWKHSRZHURIWKHVSRWOLJKW
HIIHFW6XEMHFWVZHUHDVNHGWRZHDUDVKLUWZLWKHLWKHUDQHPEDUUDVVLQJRUIODWWHULQJLPDJHDQG
WKH\RYHUHVWLPDWHGKRZPDQ\RWKHUREVHUYHUVFRXOGUHFDOOWKHLPDJH6LPLODUO\SDUWLFLSDQWV



RYHUHVWLPDWHGKRZPDQ\JURXSSDUWLFLSDQWVZRXOGQRWHDQHUURURUSRVLWLYHFRPPHQWPDGH
GXULQJDJURXSVHWWLQJ7KLVVWXG\LOOXVWUDWHVKRZSHRSOHDUHVHOILQYROYHGZLWKWKHLURZQ
EHKDYLRUDQGWKHUHIRUHFDQQRWDGHTXDWHO\HVWLPDWHKRZPXFKRWKHUVQRWLFHWKHLURZQEHKDYLRU
ERWKSRVLWLYHDQGQHJDWLYH *LORYLFKHWDO 
:KHQSK\VLFDOHQFURDFKPHQWLVORZDVLQWKHFDVHRIORZGHQVLW\RIRWKHUVFRQVXPHUV
FDQIHHODKHLJKWHQHGDZDUHQHVVRIYLVXDOHQFURDFKPHQW(PSOR\HHVDQGRWKHUFRQVXPHUVFDQ
PRUHHDVLO\VHHDFRQVXPHUZKHQWKHUHDUHIHZHURWKHUVDURXQG 8KULFKDQG/XFN 
PDNLQJWKHFRQVXPHUDQHDVLHUYLVXDOWDUJHWLQORZFURZGLQJVLWXDWLRQV&RQVXPHUVFDQDOVR
H[SHULHQFHDSSUHKHQVLRQZKHQHYDOXDWLQJSXUFKDVHV %XVV DQGDUHGXFWLRQLQFRJQLWLYH
UHVRXUFHVPDNLQJUHWDLOGHFLVLRQVPRUHGLIILFXOW 8KULFKDQG/XFN SRVVLEO\DV
FRQVHTXHQFHVWREHLQJVHOIFRQVFLRXV )HQLJVWHLQDQG9DQDEOH.HOOHUDQG3IDWWKHLFKHU
 DQGQHUYRXV %DOODQWLQH-DFNDQG3DUVRQV ZKHQEHLQJZDWFKHG7KHVHUHDFWLRQV
FDQEHH[SODLQHGWKURXJKVRFLDOLGHQWLW\WKHRU\DVVKRSSHUVEHFRPHDZDUHRIWKHYLVXDO
HQFURDFKPHQWRIRWKHUVDQGWKHGHVLUHWRSURWHFWWKHLULGHQWLW\
6KDGRZLQJ



7RGDWHOLWWOHUHVHDUFKVSHFLILFDOO\H[DPLQHVWKHLPSDFWRIYLVXDODQGSK\VLFDO
HQFURDFKPHQWWRJHWKHU0RVWRIWKHUHVHDUFKGLVFXVVHGSUHYLRXVO\UHJDUGLQJSK\VLFDODQGYLVXDO
HQFURDFKPHQWGLGQRWWDNHLQWRDFFRXQWWKHRWKHUGLPHQVLRQ2QHH[FHSWLRQVKRZVWKDWDV
SK\VLFDOGLVWDQFHGHFUHDVHVVRGRHVYLVXDOFRQWDFW$SHUVRQZLOOPDNHOHVVH\HFRQWDFWLQ
IUHTXHQF\DQGGXUDWLRQWKHFORVHUWKH\DUHWRDQRWKHUHVSHFLDOO\LIWKHSHRSOHDUHRIRSSRVLWHVH[
,QWKLVSDUWLFXODUVWXG\WKHUHVHDUFKHUVIRXQGSHRSOHZHUHPRUHOLNHO\WRVWDQGFORVHUWRDSHUVRQ
ZKRVHH\HVZHUHVKXWUDWKHUWKDQRSHQDQGDEOHWRPDNHYLVXDOFRQWDFW $UJ\OHDQG'HDQ 



$QRWKHUVWXG\IRXQGVLPLODUUHVXOWVVKRZLQJWKDWYLVXDOHQFURDFKPHQWGHFUHDVHGRYHUOHQJWKRI
WLPHDQGDVSDUWLFLSDQWVEHFDPHFORVHUWRDQRWKHUSHUVRQ &RXWWVDQG6FKQHLGHU 
3ULYDF\FDQEHUHJXODWHGE\VKLHOGLQJRQHVHOIIURPSK\VLFDODQGYLVXDOLQYDVLRQWRUHJDLQ
FRQWURODQGUHGXFHQHJDWLYHHIIHFWVRISULYDF\LQYDVLRQ 5REVRQ $VWXG\UHJDUGLQJ
VHDWLQJDUUDQJHPHQWVVKRZHGWKDWZKHQLQDFLUFOHWKRVHSK\VLFDOO\FORVHVWWRWKHVSHDNHUDUH
OHDVWOLNHO\WRUHVSRQGZKHUHWKRVHIXUWKHVWDZD\ZLWKEHWWHUH\HFRQWDFWDUHPRUHOLNHO\WR
UHVSRQG7KHRWKHUPHPEHUVRIWKHFLUFOHZKRDUHFORVHVWWRWKHVSHDNHUDUHQRWIXOO\IDFLQJWKH
VSHDNHUDQGWKHUHIRUHOHVVOLNHO\WRIHHOSUHVVXUHWRUHVSRQGDOVRVXJJHVWLQJWKDWYLVXDO
HQFURDFKPHQWKDVDVWURQJHULPSDFWIRUUHVSRQVHWKDQSK\VLFDO7KHUHIRUHSHRSOHFKRVHVHDWV
ZLWKWKHLQWHQWRIHQJDJLQJLQLQWHUDFWLRQRUZLWKGUDZLQJJLYLQJWKHPVHOYHVPRUHFRQWURORYHU
LQWHUDFWLRQSULYDF\ .RQH\D 
+RZHYHURQHVWXG\VKRZHGFRQIOLFWLQJUHVXOWVRIVSDWLDOORFDWLRQEHLQJXQUHODWHGWR
ORRNLQJEHKDYLRUZKHQWKHSDUWLFLSDQWVZHUHFRQYHUVLQJ7KLVDUWLFOHVWDWHVEDVHGRQWKHLU
ILQGLQJVWKDWJD]LQJEHKDYLRULVQRWUHODWHGWRSK\VLFDOORFDWLRQ+RZHYHUWKLVVWXG\H[DPLQHV
SDUWLFLSDQWVZKRDUHDFWLYHO\HQJDJHGLQFRQYHUVDWLRQ9LVXDOFRQWDFWLVDVRFLDOQRUPZKHQ
OLVWHQLQJDQGRUVSHDNLQJ 6ODJWHU 0RVWOLWHUDWXUHUHJDUGLQJSK\VLFDODQGYLVXDO
HQFURDFKPHQWVXJJHVWVWKDWDVSHRSOHJHWSK\VLFDOO\FORVHUWRJHWKHUWKHQRUPDOUHDFWLRQLVWR
GHFUHDVHYLVXDOFRQWDFW+RZHYHUWKLVOLWHUDWXUHGRHVQRWH[DPLQHWKHLPSDFWRIZKHQWKDWQRUP
LVYLRODWHGDQGYLVXDODQGSK\VLFDOSULYDF\DUHERWKHQFURDFKHG)RUWKHPDMRULW\RIH[WDQW
OLWHUDWXUHSK\VLFDOVSDFHUHVHDUFKGRHVQRWW\SLFDOO\FRQWUROIRUYLVXDOHQFURDFKPHQWDQGYLVXDO
HQFURDFKPHQWUHVHDUFKGRHVQRWFRQWUROIRUSK\VLFDOVSDFH$VVXFKOLWHUDWXUHUHJDUGLQJRQH
DVSHFWRISULYDF\PD\EHFDSWXULQJDVSHFWVRIWKHRWKHUGLPHQVLRQ7KHFXUUHQWSURSRVHGVWXG\
ZLOOJUHDWO\FRQWULEXWHWRZKDWLVNQRZQUHJDUGLQJLQWHUDFWLRQSULYDF\E\VSOLWWLQJWKHSK\VLFDO



DVSHFWIURPWKHYLVXDODVSHFWWRH[DPLQHHDFKDVLWVRZQSKHQRPHQDDVZHOODVH[DPLQLQJWKH
LQWHUDFWLRQRIWKHWZR
7KUHDWVDQG3UHVVXUH
$FFRUGLQJWRUHDFWDQFHWKHRU\DVHQFURDFKPHQWVWRSULYDF\RFFXUFRQVWUDLQWVWRIUHHGRP
DUHIHOW4XDOLWDWLYHLQWHUYLHZVVKRZWKUHDWVWRLGHQWLW\FRQVWUDLQDSHUVRQ¶VIUHHGRPWREHKDYH
KRZWKH\QRUPDOO\ZRXOGDQGIHHOLQJVRISUHVVXUHWREX\7KHLQWHUYLHZVDQGOLWHUDWXUHOHDGWR
SULYDF\LPSDFWLQJVRFLDOLGHQWLW\WKUHDWVDQGSXUFKDVHSUHVVXUH
6RFLDO,GHQWLW\7KUHDW
,GHQWLW\WKUHDWVFDQFRPHLQWZRIRUPVILUVWDVSHUVRQDOLGHQWLW\WKUHDWZKLFKLVDWKUHDW
WRDSHUVRQ¶VFKDUDFWHURUDELOLW\DQGVHFRQGDVVRFLDOLGHQWLW\WKUHDWZKLFKLVDWKUHDWWRJURXS
PHPEHUVKLS 0DMRUDQG6DZ\HU 6RFLDOLGHQWLWLHVDUHPRUHOLNHO\WKDQSHUVRQDOLGHQWLWLHV
WRLQIOXHQFHEHKDYLRU 7XUQHUHWDO 6RFLDOLGHQWLW\WKUHDWLVIXUWKHUGHILQHGDVRFFXUULQJ
ZKHQDSHUVRQSHUFHLYHVDQXQIODWWHULQJ LQGLYLGXDORUJURXS VWDWXVWKDWLVFRQILUPHGE\WKHLU
DFWLRQVDQGUHVXOWVLQSV\FKRORJLFDOGLVFRPIRUW 6WHHOH6WHHOHDQG$URQVRQ 
$FFRUGLQJWRVRFLDOLGHQWLW\WKHRU\WKUHDWVWRLGHQWLW\FDQFDXVHDSHUVRQWRHVFDSHWKH
VLWXDWLRQVXEPLWRUFDQOHDGWRDJJUHVVLRQDOWKRXJKWKHWHQGHQF\LVZLWKGUDZDO &URFNHUDQG
*DUFLD6WHSKDQ<EDUUDDQG0RUULVRQ 5HVHDUFKWHQGVWRIRFXVRQWKHIOLJKW
UHVSRQVHUDWKHUWKHDJJUHVVLYHUHDFWLRQ &URFNHUDQG*DUFLD 2WKHUUHVSRQVHVWRLGHQWLW\
WKUHDWLQFOXGHEXWDUHQRWOLPLWHGWRQHJRWLDWLRQGHFHSWLYHDFWV O\LQJFKHDWLQJVWHDOLQJ DQG
UHWDOLDWLRQ 6WHSKDQHWDO 6RFLDOLGHQWLW\WKUHDWFDQUHVXOWLQFRJQLWLYHFRQVHTXHQFHVDV
ZHOOVXFKDVSHUIRUPDQFHFRQFHUQVGLVHQJDJHPHQW $URQVRQDQG0F*ORQH GLVUXSWLRQV
WRWKLQNLQJDQGEHKDYLRUDQGDOVRVHOIUHJXODWLRQ &URFNHUDQG*DUFLD 



6RFLDOLGHQWLW\WKHRU\OLVWVIRXUW\SHVRIWKUHDWVFDWHJRUL]DWLRQGLVWLQFWLYHQHVVWKUHDWVWR
YDOXHDQGVRFLDODFFHSWDQFH&DWHJRUL]DWLRQWKUHDWLVZKHQDSHUVRQLVZRUULHGDERXWEHLQJ
SUHMXGJHGEDVHGRQPHPEHUVKLSWRDJURXSDQGZLOOUHVLVWEHLQJFDWHJRUL]HGRUKDYHGHIHQVLYH
UHDFWLRQV %UDQVFRPEHHWDO 7KLVVXJJHVWVWKDWDFRQVXPHUPD\DFWLQUHVLVWDQFHWRDYRLG
EHLQJMXGJHGZKLFKFRXOGLQFOXGHVPDOOHUSXUFKDVHVWKDWFDQEHKLGGHQRUQRSXUFKDVHVDWDOO
'LVWLQFWLYHQHVVWKUHDWLQYROYHVQRWKDYLQJDGLVWLQFWLGHQWLW\ZKLFKSURYLGHVDEDVLVIRUDFWLRQ
3HRSOHDUHOHVVZLOOLQJWRLGHQWLI\ZLWKDPDMRULW\JURXSWKDQZLWKWKHPLQRULW\ %UDQVFRPEHHW
DO 7KUHDWVWRWKHYDOXHRIVRFLDOLGHQWLW\KDSSHQZKHQDSHUVRQIHHOVWKH\DUHEHLQJ
GLVFULPLQDWHGDJDLQVWEDVHGRQWKHLUDVVRFLDWHGLGHQWLW\$SHUVRQPD\WKHQHLWKHUHPEUDFHWKH
LGHQWLW\WKDWLVEHLQJGLVFULPLQDWHGDJDLQVW LH\HV,¶PEX\LQJWKLVEHFDXVH,EHORQJWRWKLV
JURXSDQG\RX¶UHZURQJWRMXGJH RUWKHSHUVRQPLJKWUHDFWZLWKRWKHUDFWLRQVRSSRVLWHWKH
LGHQWLW\ \HV,¶PEX\LQJWKLVEXWLWGRHVQ¶WPHDQ,¶PEDGEHFDXVHORRNDWDOOWKLVRWKHUJRRG
VWXII,¶PEX\LQJ 7KHODVWWKUHDWWRVRFLDOLGHQWLW\LVDFFHSWDQFHWKUHDW$SHUVRQLQWKLVW\SHRI
WKUHDWZLOOIHHODIHDURIQRWUHFHLYLQJUHVSHFWRURIEHLQJUHMHFWHG %UDQVFRPEHHWDO 
,GHQWLW\FRQIOLFWRFFXUVLQWKLVW\SHRIVRFLDOLGHQWLW\WKUHDWDQGDSHUVRQZLOODFWLQDFFRUGDQFH
WRWKHSUHIHUUHGLGHQWLW\DVDIRUPRILPSUHVVLRQPDQDJHPHQW %UDQVFRPEHHWDO7XUQHU
HWDO $SHUVRQZKRIHHOVLGHQWLW\FRQIOLFWZLWKDSXUFKDVHPD\QRWPDNHDSXUFKDVHRU
IHHOSRVWSXUFKDVHFRJQLWLYHGLVVRQDQFH$OVRGLVOR\DOW\FDQRFFXULIDSHUVRQIHHOVGLVUHVSHFWHG
RUUHMHFWHG %UDQVFRPEHHWDO ZKLFKPD\WUDQVIHUWRGLVOR\DOW\WRWKHVWRUH
7KLVGLVVHUWDWLRQZLOOIRFXVRQFDWHJRUL]DWLRQDQGDFFHSWDQFHWKUHDW$VWKHTXDOLWDWLYH
SLORWVWXG\VKRZHGWKHVHWZRW\SHVRIWKUHDWVDUHPRUHSURPLQHQWLQDUHWDLOVHWWLQJDVFRPSDUHG
WRGLVWLQFWLYHQHVVDQGYDOXHRIVRFLDOLGHQWLW\WKUHDWV$GGLWLRQDOO\E\GHILQLWLRQGLVWLQFWLYHQHVV
DQGYDOXHRIVRFLDOLGHQWLW\DUHPRUHPDFUROHYHOWKUHDWVWRWKHJURXSDVDZKROH&DWHJRUL]DWLRQ



DQGDFFHSWDQFHWKUHDWVDUHPRUHLQGLYLGXDOWKUHDWVWRWKHUHODWLRQVKLSEHWZHHQRQHSHUVRQDQG
WKHLUJURXSLGHQWLW\ %UDQVFRPEHHWDO &DWHJRUL]DWLRQDQGDFFHSWDQFHWKUHDWVDUHPRUH
FRPPRQLQDUHWDLOVHWWLQJDQGPRUHSHUVRQDOO\IHOW
0RVWVWXGLHVWKDWUHVHDUFKVRFLDOLGHQWLW\WKUHDWPDQLSXODWHWKHFRQVWUXFWUDWKHUWKDQ
PHDVXUHIHOWWKUHDW7KHVHVWXGLHVPDQLSXODWHWKUHDWWRDVRFLDOLGHQWLW\DQGWKHQPHDVXUHIHHOLQJV
RIVRFLDOLGHQWLW\WKURXJKDVFDOHDQGFRPSDUHIHHOLQJVDFURVVJURXSV WKHWKUHDWHQHGJURXSDQG
WKHQRWWKUHDWHQHGJURXS DVRSSRVHGWRPHDVXULQJIHHOLQJVRIIHOWWKUHDW %UDQVFRPEHDQG:DQQ
-HWWHQ3RVWPHVDQG0F$XOLIIH2MDODDQG1HVGDOH6FKHHSHUVDQG(OOHPHUV
9RFL /LWHUDWXUHWKDWGRHVPHDVXUHSHUFHLYHGWKUHDWPHDVXUHVDYHU\VSHFLILFDVSHFW
VXFKDVIHHOLQJVRIWKUHDWWRZDUGVWKHLUHWKQLFJURXS (WKLHUDQG'HDX[ UDWKHUWKDQ
JHQHUDOIHHOLQJVRILGHQWLW\WKUHDW
3XUFKDVH3UHVVXUH
3XUFKDVHSUHVVXUHLVDQLQFUHDVHLQIHHOLQJVWREX\DSURGXFWRUSDUWLFXODUEUDQG
:DUVKDZ 7KLVIHOWQHHGFDQFRPHIURPRQH¶VRZQGHVLUHRUFDQEHIHOWDVSUHVVXUHIURP
RWKHUVLQWKHIRUPRIHPSOR\HHVRURWKHUVKRSSHUV :DUVKDZ 3UHVVXUHFDQDOVRFRPH
IURPRWKHUPDUNHWLQJIRUFHVDVLWLVDIXQFWLRQRISURPRWLRQDQGDGYHUWLVLQJGLVWULEXWLRQVKDUH
DQGSULFHDGYDQWDJHVRIDSURGXFW :KLWDNHU 2QHDUWLFOHVXJJHVWVWKDWSXUFKDVHSUHVVXUH
FDQRQO\FRPHIURPRWKHUVDVLWLVQRWIHOWZKHQEURZVLQJDQGVKRSSLQJRQOLQH &RXSODQG
7HNFKDQGDQH\5DQJDVZDP\DQG6LPSVRQ 7KLVGHFOLQHLQSXUFKDVHSUHVVXUHFDQEHVHHQ
RQOLQHLQWKHKLJKOHYHORIFDUWDEDQGRQPHQWUDWHV2QOLQHVKRSSHUVGRQRWIHHOWKHSUHVVXUHWR
SXUFKDVHZKDWLVLQWKHLURQOLQHFDUWDVWKHUHDUHQRHPSOR\HHVUHJXODWLQJVKRSSLQJEHKDYLRU
:KLOHSXUFKDVLQJLQDSK\VLFDOHQYLURQPHQWKDSSHQVLPPHGLDWHO\DIWHUVDOHVSHUVRQLQIOXHQFH
DQGSUHVVXUHWKHUHLVOHVVFRVWIHOWZKHQGHOD\LQJDQRQOLQHSXUFKDVHSDUWLDOO\GXHWRHPSOR\HH



DEVHQFH .XFXNDQG0DGGX[ 3XUFKDVHSUHVVXUHFDQDOVRFRPHIURPJURXSLGHQWLW\LQWKH
IRUPRIFRQIRUPLQJWRQRUPV(PSOR\HHVW\SLFDOO\DSSO\SXUFKDVHSUHVVXUHWRHLWKHUEX\D
SDUWLFXODUEUDQG :DUVKDZ:KLWDNHU RUDQXQLQWHQGHGSURGXFWZKHUHDVRWKHU
VKRSSHUVW\SLFDOO\OHDGWRSUHVVXUHRIDSDUWLFXODUEUDQG :DUVKDZ 
3XUFKDVLQJSUHVVXUHGHSHQGVRQVLWXDWLRQDQGFRQWH[WDQGFDQFKDQJHRYHUWLPH
IURPSXUFKDVHWRSXUFKDVH :KLWDNHU :DUVKDZ  UHYLVHG)LVKEHLQ¶VPRGHO
RILQWHQWWRSXUFKDVHZKLFKVWDWHVWKDWDWWLWXGHOHDGVWREHKDYLRUDOLQWHQWWKDWZLWKRXW
LQWHUIHUHQFHZLOOOHDGWRDFWLRQRISXUFKDVH )LVKEHLQDQG$M]HQ :DUVKDZ¶V
PRGHOH[DPLQHVLQWHQWZLWKDVSHFWVRIUHODWLYHSXUFKDVDELOLW\DELOLW\IRUSURGXFWXVHWR
VDWLVI\QHHGVDQGWKHIHOWSUHVVXUHUHVXOWLQJIURPWKHSUHVHQFHRIRWKHUVWREX\D
SDUWLFXODUEUDQGRYHURWKHURSWLRQV7KHWKUHHDQWHFHGHQWVLQWKHXSGDWHGPRGHODFFRXQW
IRURIYDULDQFHLQLQWHQWLRQDVFRPSDUHGWRH[SODLQHGYDULDQFHLQ)LVKEHLQ¶V
PRGHO7KHPRGHOVWD\HGUHODWLYHO\VWDEOHDFURVVSURGXFWGLIIHUHQFHVLQSULFHIUHTXHQF\
RISXUFKDVHDQGPRWLYDWLRQWREX\ :DUVKDZ 7KHODUJHYDULDQFHH[SODLQHGZKHQ
SXUFKDVHSUHVVXUHLVDFFRXQWHGIRULQWKHPRGHOVKRZVWKHLPSRUWDQFHRISXUFKDVH
SUHVVXUHRQEHKDYLRUDOLQWHQWLRQV
)HHOLQJVRI&RQWURO
5HDFWDQFHWKHRU\GHVFULEHVFRQWURODVDQHTXLYDOHQWRIIUHHGRP %UHKPDQG%UHKP
 RUWKHEHOLHIWKDWDSHUVRQKDVLQIOXHQFHRYHURXWFRPHV %UHKP ,QWKH:RUKPDQ
DQG%UHKPPRGHORIUHDFWDQFHWKHRU\IUHHGRPLVVWDWHGWREHWKHVDPHDVFRQWUROH[SHFWDWLRQV
%UHKPDQG%UHKP 7KUHDWHQLQJDVSHFLILFIUHHGRPLVUHGXFLQJFRQWUROIRUWKDWSHUVRQWR
EHKDYHKRZHYHUWKH\GHVLUH %UHKP $WWHPSWVWRUHJDLQFRQWURODUHVHHQDVUHDFWDQFHWR
WKUHDWVDJDLQVWFRQWURO$VIHHOLQJVRIFRQWUROFRQWLQXHWRGHFUHDVHUHDFWDQFHWRUHJDLQLWZLOO



LQFUHDVH XQOHVVDSHUVRQEHOLHYHVFRQWUROLVFRPSOHWHO\ORVWDQGEHFRPHVKHOSOHVVLQVWHDG 
+HOSOHVVQHVVRFFXUVZKHQDSHUVRQEHOLHYHVDWKUHDWWREHWRRJUHDWIRUIUHHGRPDQGFRQWUROWREH
UHJDLQHG,IXQFRQWUROODELOLW\LVKDELWXDOO\UHLQIRUFHG DVLQWKHFDVHRIDFKLOGQHYHUEHLQJDEOHWR
JHWRXWFOHDQLQJWKHLUURRP WKHQKHOSOHVVQHVVZLOOFRQWLQXHWRLQFUHDVHDVUHDFWDQFHLVUHGXFHG
%UHKPDQG%UHKP 
:KHQHYHUDSHUVRQEHOLHYHVWKHLUIUHHGRPKDVEHHQWKUHDWHQHGRUWKHSRWHQWLDOIRUD
IXWXUHWKUHDWH[LVWVWKHSHUVRQZLOOUHDFWWRUHJDLQFRQWURORIWKHLUIUHHGRP (QJVDQG+DQVRQ
 7KHSHUVRQPXVWUHDOL]HFRQWUROKDVEHHQORVWEHIRUHWKH\FDQPDNHDWWHPSWVWRUHFRYHULW
$VDIUHHGRPLVWKUHDWHQHGWKHORVVRIFRQWUROLVUHDOL]HGDQGUHDFWDQFHRFFXUV %UHKPDQG
%UHKP $VIUHHGRPFRQVWUDLQWVLQFUHDVHJHQHUDOIHHOLQJVRIFRQWUROGHFUHDVH
&RQVXPHUVFDQUHDFWLQVHYHUDOZD\VWRXQGHVLUHGLQIOXHQFHIURPHPSOR\HHVUHVXOWLQJLQ
OHVVIHHOLQJVRIFRQWURO&RQVXPHUVZRUU\WKDWWKH\ZLOOEH³SRXQFHGXSRQ´DQGREVHUYHGE\
VDOHVSHUVRQQHO 8KULFKDQG/XFN ZKLFKLVKLJKHQFURDFKPHQW7KLVPD\EHSUREOHPDWLF
WRFRQVXPHUVDVWKH\ZDQWWREHLQFRQWURORIWKHLUHQYLURQPHQWRQHZD\RIIHHOLQJLQFRQWUROLV
E\VKRZLQJFRPSHWHQFHRYHUWKHHQYLURQPHQW+RZHYHUHPSOR\HHVZKRHQJDJHLQFRQWDFWZLWK
WKHFRQVXPHUDOVRGHVLUHWREHLQFRQWUROUHVXOWLQJLQDGLVFUHSDQF\EHWZHHQHPSOR\HHDQG
FRQVXPHUUHJDUGLQJFRQWURORIWKHVLWXDWLRQ %DWHVRQ ,IDFXVWRPHUIHHOVWKDWWKH\PLJKW
EHORVLQJFRQWUROWKH\ZLOODWILUVWDWWHPSWWRUHJDLQLW &KDQJ SRVVLEO\E\UHWDOLDWLQJZLWK
DFWLRQVRSSRVLWHWRWKHHPSOR\HH¶VJRDOV 6]OHPNR%HQILHOG%HOO'HIIHQEDFKHUDQG7URXS
 VXFKDVQRWSXUFKDVLQJDSURGXFWRUEHLQJVORZ,IWKHDWWHPSWWRUHJDLQFRQWUROIDLOV
FRQVXPHUVPD\WKHQIHHOKHOSOHVV &KDQJ DQGFRXOGSRVVLEO\\LHOGWRWKHHPSOR\HHZKR
KDVLQYDGHGWKHLUSULYDF\ 6]OHPNRHWDO <LHOGLQJWRWKHHPSOR\HHFRXOGLQFOXGHWKH
FRQVXPHUSXUFKDVLQJDQLWHPWKH\GRQ¶WZDQWGXHWRIHHOLQJVRIREOLJDWLRQ 8KULFKDQG/XFN



 ,QYDVLRQRIDFRQVXPHU¶VVSDFHPLJKWDOVRUHVXOWLQWKHDEDQGRQLQJRIWKHDUHDDQG
SRVVLEO\DYRLGLQJWKHDUHDLQWKHIXWXUH 6]OHPNRHWDO 
5HDFWDQFH
2QFHDWKUHDWFDXVHVDEHKDYLRUWREHOLPLWHGORVWIHHOLQJVRIFRQWURODUHUHDOL]HGDQG
WKHQUHDFWDQFHRFFXUV$SHUVRQZLOODWWHPSWWROLPLWWKHWKUHDWDQGUHJDLQIUHHGRPDQGFRQWURO
%UHKPDQG%UHKP $FFRUGLQJWRTXDOLWDWLYHLQWHUYLHZVDQGH[WDQWOLWHUDWXUHWKHUHDUH
PDQ\ZD\VLQZKLFKDVKRSSHUZLOOUHDFWDJDLQVWWKUHDWVWRSULYDF\VXFKDVGHFUHDVHG
VDWLVIDFWLRQDQGWUXVWLQWKHVWRUH7KUHHUHDFWDQFHRSWLRQVDUHGLVFXVVHGIRUWKLVVWXG\DVWKH\
KDYHKLJKHULPSDFWWRWKHVWRUHWHPSRUDU\RUSHUPDQHQWDEDQGRQPHQWRIDQDUHDRUVWRUHDQG
SXUFKDVHLQWHQWLRQV
$EDQGRQPHQW
/LWHUDWXUHVWUHDPVUHJDUGLQJSHUVRQDOVSDFHEHLQJZDWFKHGDQGLGHQWLWLHVDOOVXJJHVWWKDW
ZKHQDSHUVRQLVHQFURDFKHGXSRQRQHRIWKHPRVWFRPPRQUHDFWLRQVLVIRUWKHSHUVRQWRIOHH,Q
SHUVRQDOVSDFHOLWHUDWXUHDQLQYDVLRQFDXVHVDQ[LHW\DQGVWUHVVLQUHVSRQVHWRZKLFKDSHUVRQ
PRVWRIWHQIOHHVWKHVLWXDWLRQWRUHJDLQSULYDF\ $OWPDQ $SHUVRQZLOOEHFRPHVHOI
FRQVFLRXVDQGQHUYRXVZKLOHORRNLQJDWDQGLQWHUDFWLQJZLWKSURGXFWVLQDVWRUHLIWKH\IHHOWKH\
DUHEHLQJZDWFKHGE\HPSOR\HHV %DOODQWLQHHWDO%XVV %HLQJZDWFKHGLQWHUIHUHV
ZLWKFRJQLWLYHVNLOOVDQGDELOLWLHV &RQW\*LPPLJ%HOOHWLHU*HRUJHDQG+XJXHW DVZHOO
DVLQFUHDVHVIHHOLQJVRIVHOIFRQVFLRXVQHVV )HQLJVWHLQDQG9DQDEOH ZKLFKFRXOGLPSDFW
LGHQWLWLHVDQGUROHV,QLGHQWLW\OLWHUDWXUHLGHQWLWLHVDUHWKUHDWHQHGZKHQWZRSHRSOHZLWKGLIIHUHQW
LGHQWLWLHVLQWHUDFW7KHLQWHUDFWLRQWKUHDWHQVWKHLPDJHRIERWKSDUWLFLSDQWVZLWKWKHWKUHDW
LQFUHDVLQJDVGLIIHUHQFHVLQFUHDVH7KUHDWVWRLGHQWLW\UHVXOWLQDIOLJKWRUILJKWUHDFWLRQZLWKWKH



WHQGHQF\EHLQJWRZDUGVIOLJKW &URFNHUDQG*DUFLD $VKRSSHUFDQIOHHWKHVKRSSLQJ]RQH
RUVWRUHZLWKWHPSRUDU\RUSHUPDQHQWDEDQGRQPHQW,IDVKRSSHUWHPSRUDULO\DEDQGRQVWKH]RQH
WRUHWXUQODWHUWKH\PLJKWDFWXDOO\LQFUHDVHWKHLUSXUFKDVHLQWHQWLRQVDVWKH\VSHQGWLPHLQRWKHU
SDUWVRIWKHVWRUHZDLWLQJIRUDSDUWLFXODU]RQHWRLQFUHDVHLQSULYDF\+RZHYHUSHUPDQHQW
DEDQGRQPHQWRIWKH]RQHZLOOEHVKRZQWKURXJKUHGXFHGSXUFKDVHLQWHQWLRQVDQGSHUPDQHQW
DEDQGRQPHQWRIWKHVWRUHZLOOUHVXOWLQQRSXUFKDVHV
7KHVHUHDFWLRQVDUHLQOLQHZLWKUHDFWDQFHWKHRU\7KHHDVLHVWDQGTXLFNHVWZD\IRUD
VKRSSHUWRUHFRYHUIUHHGRPVDQGFRQWUROLVWROHDYHWKHVLWXDWLRQWRUHJDLQSK\VLFDODQGYLVXDO
VSDFH,WLVKXPDQQDWXUHWRZDQWWRKDYHVRPHVRUWRIFRQWURORYHUSHUVRQDODUHD &RKHQ 
WKDWZKHQHQFURDFKHGXSRQFRXOGFDXVHWKHVKRSSHUWROHDYH %URZQDQG$OWPDQ %\
OHDYLQJWKHDUHDRIVWRUHDSHUVRQLVHOLPLQDWLQJWKHWKUHDWDQGWKHUHIRUHUHJDLQLQJEHKDYLRUDO
IUHHGRPDQGFRQWURO
3XUFKDVH,QWHQWLRQV
7KUHDWVFDQDOVRFDXVHDUHIXVDOWRSXUFKDVHDSURGXFWDWDOO3HUVRQDOVHOOLQJDQGPDVV
PHGLDDWWHPSWVWRVZD\VKRSSHURSLQLRQVDQGDFWLRQVFDQUHVXOWLQRSSRVLWHDWWLWXGHVRIWKH
LQIOXHQFLQJFRPPXQLFDWLRQDQGUHVXOWLQVPDOOHUEDVNHWVL]H &OHHDQG:LFNOXQG $VWXG\
XVLQJUHDFWDQFHWKHRU\WRWHVWWKHLPSDFWRISXUFKDVHSUHVVXUHRQVDOHVIRXQGVWURQJVXSSRUWIRU
WKHERRPHUDQJHIIHFW7KHERRPHUDQJHIIHFWRFFXUVZKHQDSHUVRQGRHVDQDFWLRQRSSRVLWHRUQRW
DOLJQHGZLWKZKDWWKHWKUHDWLVDWWHPSWLQJWRFRQWURO &OHHDQG:LFNOXQG ,QWKHVWXG\D
IHPDOHH[SHULPHQWHUDFWHGWKHSDUWRIDVDOHVUHSUHVHQWDWLYHPDQLSXODWLQJSXUFKDVHSUHVVXUH6KH
HLWKHUWROGSDUWLFLSDQWVWKDWVKHGLGUHFHLYHDFRPPLVVLRQRQVDOHVRUVKHGLGQRWDQGPDGH
SRVLWLYHFRPPHQWVWRWKHSDUWLFLSDQWVUHJDUGLQJWKHORRNRIWKHVXQJODVVHV,ISDUWLFLSDQWV
EHOLHYHGKHUWRKDYHDYHVWHGLQWHUHVWLQWKHVDOH VKHPDGHFRPPLVVLRQ WKHQWKHSRVLWLYH



FRPPHQWVZHUHVHHQZLWKKLJKHUSXUFKDVHSUHVVXUHVXQJODVVHVZHUHUDWHGOHVVIDYRUDEO\DQGD
SXUFKDVHZDVOHVVOLNHO\WREHPDGH :LFNOXQG6ODWWXPDQG6RORPRQ 6LPLODUUHVXOWV
ZHUHVHHQLQDVWXG\XVLQJKDUGVHOODQGVRIWVHOOWDFWLFV3DUWLFLSDQWVUDWHGWZRJODVVZDUHSDWWHUQV
DQGWKHQZHUHSHUVXDGHGZLWKHLWKHUKDUGVHOOLQJRUVRIWVHOOLQJWDFWLFVWREX\WKHOHVVSUHIHUUHG
SDWWHUQ6RIWVHOOLQJWDFWLFVZHUHVHHQDVOHVVWKUHDWHQLQJDQGUHVXOWHGLQOHVVUHDFWDQFHZLWK
VLJQLILFDQWO\PDQ\PRUHSHRSOHVZLWFKLQJSUHIHUHQFHVLQWKHVRIWVHOOWKDQLQWKHKDUGVHOO
+RZHYHUWKLVRQO\UHPDLQHGWUXHLIWKHSUHIHUHQFHVRIWKHSDWWHUQVZHUHFORVH ORZ
SUHIHUHQFHLPSRUWDQFH :KHQWKHUHZDVDODUJHUGLIIHUHQFHEHWZHHQUDWLQJVRIWKHWZRSDWWHUQV
KLJKSUHIHUHQFH WKHQQHLWKHUVHOOLQJWDFWLFFKDQJHGWKHSUHIHUHQFH 5HL]HQVWHLQ 
0RGHUDWRU/HJLWLPDF\RI7KUHDW


4XDOLWDWLYHLQWHUYLHZVDQGH[WDQWOLWHUDWXUHVXJJHVWWKDWWKHUHDUHGLIIHUHQFHVLQ

HQFURDFKPHQWGHSHQGLQJXSRQZKRLVGRLQJWKHHQFURDFKLQJ5HDFWDQFHWKHRU\GLVFXVVHVDVSHFWV
RIOHJLWLPDF\RIWKUHDWGLPLQLVKLQJUHDFWDQFH7KLVVHFWLRQIXUWKHUUHYLHZVWKHOLWHUDWXUHRQ
OHJLWLPDF\RIWKUHDW
5HDFWDQFHWKHRU\VWDWHVWKDWLIDWKUHDWWREHKDYLRUKDVDOHJLWLPDWHRUMXVWLILHGUHDVRQ
WKHQUHDFWDQFHZLOOEHUHGXFHG %UHKP'HYLQH )RUH[DPSOHUHFHQWWKUHDWVWR
SULYDF\LQDLUSRUWVHFXULW\KDYHEHHQMXVWLILHGE\UDLVHGFRQFHUQRYHUWHUURULVPDQGXQVDIHIO\LQJ
FRQGLWLRQV7KLVOHJLWLPL]DWLRQKDVUHGXFHGEXWQRWHOLPLQDWHGUHDFWDQFHWRLQYDVLYHVFUHHQLQJV
:KHQDWKUHDWFRPHVZLWKDORJLFDOUHDVRQWKHQDSHUVRQZLOODOVREHOLHYHWKDWIXWXUHWKUHDWVZLOO
QRWKDSSHQIRULOOHJLWLPDWHUHDVRQV,IDSHUVRQEHOLHYHVWKDWDWKUHDWKDVQRVXEVWDQWLDOUHDVRQWR
RFFXUUHDFWDQFHZLOOEHJUHDWHUEHFDXVHRIWKHLPSOLFDWLRQRIWKUHDWVWRDODUJHUVHWRIEHKDYLRUV
VLQFHQRUHDVRQLVQHFHVVDU\IRUDWKUHDWWRRFFXU %UHKP 7KHUHDFWLRQDQGUHVWRUDWLRQRI
EHKDYLRU ERRPHUDQJHIIHFWOHDYLQJWKHVLWXDWLRQHWF LQUHVSRQVHWRDWKUHDWZLOODOVRYDU\



DFFRUGLQJWRRIIHUHGUHDVRQVIRUWKHWKUHDWWRH[LVW %UHKP%UHKPDQG%UHKP
4XLFNDQG.LP 
6HYHUDOVWXGLHVKDYHORRNHGDWKRZMXVWLILDEOHUHDVRQVIRUWKUHDWVFDQUHGXFHUHDFWDQFH
7KHTXDOLW\RIDQDUJXPHQWFDQRIIHUOHJLWLPDWHUHDVRQVDQGDOOHYLDWHUHDFWDQFHEHFDXVHWKHWDUJHW
KDVUHGXFHGSHUFHSWLRQVRIWKHWKUHDW¶VLQWUXVLYHQHVV$ZHDNDUJXPHQWKRZHYHUZLOOFDXVH
JUHDWHUUHDFWDQFHEHFDXVHDSHUVRQFDQFRQWHVWLW0DUNHWLQJFRPPXQLFDWLRQVKDYHDOVRVHHQWKH
LPSDFWRILOOHJLWLPDWHUHDVRQVIRUXVLQJDSHUVRQ¶VSHUVRQDOLQIRUPDWLRQ,IDFRPSDQ\FDQRIIHU
VRXQGUHDVRQLQJIRUSHUVRQDOLQIRUPDWLRQEHLQJXVHGWRFXVWRPL]HRIIHULQJVWKDQUHDFWDQFHZLOO
EHUHGXFHG+RZHYHUUHDFWDQFHWRFROOHFWLRQDQGXWLOL]DWLRQRILQIRUPDWLRQZLOOLQFUHDVHLIWKH
FRPSDQ\SRRUO\MXVWLILHVZK\DQGKRZLQIRUPDWLRQLVXVHG 'LOODUGDQG6KHQ5DLQVDQG
7XUQHU 7KHUHFLSLHQWVRIPDUNHWLQJFRPPXQLFDWLRQZLOOKDYHQHJDWLYHUHVSRQVHVLQGLUHFW
FRUUHODWLRQZLWKMXVWLILFDWLRQRIUHDVRQVIRUWKHPHVVDJH %UHKP-DQLVDQG0DQQ 
)LUPVWKDWFDQVKRZWKHDSSURSULDWHQHVVRIRIIHUVE\MXVWLI\LQJXVHRIGLVWLQFWLYHDQGSHUVRQDO
LQIRUPDWLRQUHGXFHUHDFWDQFHDQGHQFRXUDJHIXUWKHUUHODWLRQVKLSVZLWKWKHFRPSDQ\ %DUQHWW
:KLWH=DKD\7KRUJMRUQVHQDQG6KDYLWW 
5HVHDUFK+\SRWKHVHV
3K\VLFDO(QFURDFKPHQWÆ&DWHJRUL]DWLRQ7KUHDW
8VLQJWKHOLWHUDWXUHDQGDSSOLFDEOHWKHRULHVHOHYHQK\SRWKHVHVDUHSURSRVHG VHH7DEOH
IRUDVXPPDU\ 6RFLDOLGHQWLW\WKHRU\LQFRPELQDWLRQZLWKUHDFWDQFHWKHRU\OHDGWRWKHILUVWIRXU
K\SRWKHVHV7KHUHDUHIRXULGHQWLW\WKUHDWVOLVWHGLQOLWHUDWXUH,QWHUPVRIDUHWDLOVHWWLQJ
FDWHJRUL]DWLRQDQGDFFHSWDQFHWKUHDWZLOOEHWKHPRVWSURPLQHQWWKUHDWVIHOWZKHQSULYDF\LV
HQFURDFKHG'LVWLQFWLYHQHVVDQGYDOXHRIVRFLDOLGHQWLW\DUHPRUHPDFUROHYHOWKUHDWVWRWKHJURXS
DVDZKROH&DWHJRUL]DWLRQDQGDFFHSWDQFHWKUHDWVDUHPRUHLQGLYLGXDOWKUHDWVWRWKHUHODWLRQVKLS


EHWZHHQRQHSHUVRQDQGWKHLUJURXSLGHQWLW\&DWHJRUL]DWLRQWKUHDWRFFXUVZKHQDSHUVRQLV
SODFHGLQWRDFDWHJRU\ZKHUHKHVKHGRHVQRWEHORQJRUZKHQWKHDFWRIFDWHJRUL]DWLRQLV
LUUHOHYDQW HJEHLQJFDWHJRUL]HGDVDZRPDQLQDEXVLQHVVVHWWLQJ  %UDQVFRPEHHWDO 
7KHFORVHUDQRWKHUSHUVRQLVWKHPRUHLQIRUPDWLRQLVDYDLODEOHDQGWKH\DUHOHVVOLNHO\WR
PLVFDWHJRUL]HWKHWDUJHW,WDOVREHFRPHVPRUHUHOHYDQWWRSODFHVRPHRQHLQWRDFDWHJRU\WKH
FORVHUWKH\DUH3K\VLFDOPDUNHUVZKLFKDUHPRUHHDVLO\LGHQWLILHGZKHQWZRSHRSOHDUH
SK\VLFDOO\FORVHUWRJHWKHUDIILUPFDWHJRUL]DWLRQV7KHUHIRUHLWLVSURSRVHGWKDWWKHFORVHUD
SHUVRQLVSK\VLFDOO\WKHPRUHLQIRUPDWLRQDYDLODEOHWRWKDWSHUVRQDQGWKHPRUHOLNHO\WKH\DUHWR
DFFXUDWHO\FDWHJRUL]H (OVEDFK RUPRUHIRUPDOO\K\SRWKHVLVD
+D+LJKHUOHYHOVRISK\VLFDOHQFURDFKPHQWKDYHDQHJDWLYH
UHODWLRQVKLSWRFDWHJRUL]DWLRQWKUHDW
3K\VLFDO(QFURDFKPHQWÆ$FFHSWDQFH7KUHDW
$FFHSWDQFHWKUHDWGHDOVZLWKWKHIHDURIEHLQJUHMHFWHG %UDQVFRPEHHWDO 6RFLDO
LGHQWLW\WKHRU\KHOSVWRH[SODLQWKHLQIOXHQFHRISK\VLFDOHQFURDFKPHQWRQIHHOLQJVRIWKUHDW
$FFRUGLQJWRVRFLDOLGHQWLW\WKHRU\DVSHRSOHJHWFORVHU SK\VLFDOHQFURDFKPHQWLQFUHDVHV 
IHHOLQJVRIDFFHSWDQFHZLOOLQFUHDVH DFFHSWDQFHWKUHDWGHFUHDVHV 6KRSSHUVVHOHFWDVWRUH
EHFDXVHLWPDWFKHVWKHLUSUHIHUHQFHVVRRWKHUVKRSSHUVDQGHPSOR\HHVZLOOEHOLNHPLQGHG
0DUWLQHDX DSHUVRQZLOOIHHOHPSOR\HHVDUHVLPLODUWRRWKHUJURXSPHPEHUV RUSDUWRI
WKHLU³LQJURXS´ GHFUHDVLQJDFFHSWDQFHWKUHDWDVDSHUVRQJHWVSK\VLFDOO\FORVHU5HVHDUFKKDV
VKRZQSHRSOHZLOOJHWSK\VLFDOO\FORVHUWRDSHUVRQZKRVHH\HVDUHVKXWDQGFDQQRWPDNHYLVXDO
FRQWDFWWRFRPSHQVDWHIRULQWLPDF\ORVWIURPH\HFRQWDFW $UJ\OHDQG'HDQ VXJJHVWLQJ
KLJKHUOHYHOVRIVRFLDODFFHSWDQFHDVH[SUHVVHGWKURXJKLQFUHDVHGLQWLPDF\ZKHQSHRSOHJHW



+\SRWKHVHVDDEDQGZHUHRULJLQDOO\LQDSRVLWLYHGLUHFWLRQ$IWHUVWXG\ZDVFRQGXFWHGLWEHFRPH
DSSDUHQWWKHUHODWLRQVKLSVZHUHDOOQHJDWLYH7KHH[WDQWOLWHUDWXUHKHUHZDVUHIHUHQFHGWRMXVWLI\WKHQHJDWLYH
UHODWLRQVKLSVIRUWKHK\SRWKHVHVDVWKH\DUHQRZEHIRUHFROOHFWLQJGDWDIRUVWXG\



SK\VLFDOO\FORVH$GGLWLRQDOO\FORVHUSK\VLFDOGLVWDQFHVLJQDOVDQLQWLPDF\ 9LQH IXUWKHU
VXJJHVWLQJGHFUHDVHGDFFHSWDQFHWKUHDW:KHUHSHRSOHSODFHWKHPVHOYHVLQUHODWLRQWRHDFKRWKHU
FRPPXQLFDWHVKRZWKH\IHHODERXWRQHDQRWKHU 6WLOOPDQ WKXVK\SRWKHVLVE
+E+LJKHUOHYHOVRISK\VLFDOHQFURDFKPHQWKDYHDQHJDWLYH
UHODWLRQVKLSWRDFFHSWDQFHWKUHDW
9LVXDO(QFURDFKPHQWÆ&DWHJRUL]DWLRQ7KUHDW


-XVWDVSK\VLFDOPDUNHUVDUHPRUHHDVLO\VHHQDVSK\VLFDOGLVWDQFHLVGHFUHDVHG

LQIRUPDWLRQWRKHOSFDWHJRUL]DWLRQLVPRUHDYDLODEOHDVYLVXDOFRQWDFWLQFUHDVHV$VYLVXDO
HQFURDFKPHQWLQFUHDVHVPLVFDWHJRUL]DWLRQLVOHVVOLNHO\WRRFFXUDVPRUHLQIRUPDWLRQLVWDNHQLQ
WKDWDIILUPVFDWHJRUL]DWLRQ (OVEDFK )XUWKHUVXSSRUWLQJWKLVK\SRWKHVLVLVVRFLDOLPSDFW
WKHRU\ZKLFKVXJJHVWVSHRSOHZLOOIHHOPRUHRIDQLPPHGLDWHWDUJHWWRLQIOXHQFHDVYLVXDOFRQWDFW
LVPDGH7KLVSHUFHSWLRQRIEHLQJZDWFKHGZLOOHQFRXUDJHFRRSHUDWLRQWRLGHQWLW\EHKDYLRUVDVD
SHUVRQDWWHPSWVWRSURWHFWWKHLUUHSXWDWLRQ %DWHVRQ1HWWOHDQG5REHUWV FDXVLQJPRUH
DFFXUDWHFDWHJRUL]DWLRQEDVHGRQFDWHJRU\VSHFLILFEHKDYLRUVOHDGLQJWRK\SRWKHVLVD
+D+LJKHUOHYHOVRIYLVXDOHQFURDFKPHQWKDYHDQHJDWLYH
UHODWLRQVKLSWRFDWHJRUL]DWLRQWKUHDW
9LVXDO(QFURDFKPHQWÆ$FFHSWDQFH7KUHDW


6LPLODUWRSK\VLFDOHQFURDFKPHQWOHDGLQJWRPRUHDFFHSWDQFHYLVXDOHQFURDFKPHQWDOVR

OHDGVWRPRUHIHHOLQJVRIDFFHSWDQFH7KHPRUHDSHUVRQPDNHVYLVXDOFRQWDFWWKHPRUH
DFFHSWLQJWKH\DUHDVRSSRVHGWRWKHPQRWORRNLQJRULJQRULQJDQREMHFWZKLFKLVVHHQDV
UHMHFWLRQ$OVRVLPLODUWRLQFUHDVHGSK\VLFDOGLVWDQFHDQLQFUHDVHLQYLVXDOHQFURDFKPHQWDOVR
VLJQDOVDFORVHQHVVWKDWFDXVHVWKHLQWUXGHGSDUW\WRIHHOWKH\KDYHEHHQDFFHSWHG 9LQH 



7KHGHVLUHWREHVHHQLVLQWHUSUHWHGDVEHLQJORYHGDQGUHFRJQL]HGDVDSHUVRQ $UJ\OHDQG'HDQ
 IRUPLQJK\SRWKHVLVE
+E+LJKHUOHYHOVRIYLVXDOHQFURDFKPHQWKDYHDQHJDWLYH
UHODWLRQVKLSWRDFFHSWDQFHWKUHDW
,QWHUDFWLRQÆ7KUHDW


$FFRUGLQJWRUHDFWDQFHWKHRU\PRUHWKUHDWVSUHVHQWHGDWRQFHZLOOUHVXOWLQJUHDWHU

UHDFWDQFH %UHKP 7KLVZRXOGVXJJHVWDQLQWHUDFWLRQRISK\VLFDODQGYLVXDOHQFURDFKPHQW
RQERWKFDWHJRUL]DWLRQDQGDFFHSWDQFHWKUHDW5HDFWDQFHWKHRU\DORQHZRXOGVD\ZKHQ
HQFURDFKPHQWLVORZIRUERWKSK\VLFDODQGYLVXDOGLPHQVLRQVWKHIHOWWKUHDWZRXOGEHJUHDWHVW
IROORZHGE\WKHORZKLJKFRPELQDWLRQVRIHQFURDFKPHQWDQGWKHKLJKSK\VLFDOKLJKYLVXDO
HQFURDFKPHQWOHYHOEHLQJWKHOHDVWWKUHDWHQLQJ+RZHYHUVRFLDOLPSDFWWKHRU\ZKLFKGLVFXVVHV
LQIOXHQFHE\PHDQVRITXDQWLW\DQGVSDFHVWDWHVWKDWDFKDQJHLQQXPEHURILQIOXHQFHUVIURP
]HURWRRQHLVDJUHDWHUFKDQJHRQLQIOXHQFHWKDQDQ\RWKHUVLQJXODUDGGLWLRQ /DWDQWH ,Q
RWKHUZRUGVJRLQJIURP]HURSHRSOHLQIOXHQFLQJDSHUVRQWRRQHKDVDJUHDWHUFKDQJHLQ
LQIOXHQFHWKDQJRLQJIURPLQIOXHQFHUVWR8VLQJWKLVORJLFWKHGLIIHUHQFHEHWZHHQORZ
OHYHOVRIERWKSK\VLFDODQGYLVXDOHQFURDFKPHQWVKRXOGEHVLJQLILFDQWO\GLIIHUHQWIURPDOOWKUHH
RWKHUOHYHOV7KHRWKHUWKUHHOHYHOV ORZKLJKKLJKORZKLJKKLJK VKRXOGQRWEHVLJQLILFDQWO\
GLIIHUHQWIURPHDFKRWKHU7KLVOHDGVWRERWKK\SRWKHVLVDDQGE
+D7KHUHZLOOEHDQLQWHUDFWLRQRISK\VLFDODQGYLVXDO
HQFURDFKPHQWVXFKWKDWWKHUHZLOOEHDVLJQLILFDQWGLIIHUHQFHRI
FDWHJRUL]DWLRQWKUHDWLQORZSK\VLFDOHQFURDFKPHQWDFURVV
OHYHOVRIYLVXDOHQFURDFKPHQWEXWWKHUHZLOOQRWEHD



VLJQLILFDQWGLIIHUHQFHRIFDWHJRUL]DWLRQWKUHDWLQKLJKSK\VLFDO
HQFURDFKPHQWDFURVVOHYHOVRIYLVXDOHQFURDFKPHQW
+E7KHUHZLOOEHDQLQWHUDFWLRQRISK\VLFDODQGYLVXDO
HQFURDFKPHQWVXFKWKDWWKHUHZLOOEHDVLJQLILFDQWGLIIHUHQFHRI
DFFHSWDQFHWKUHDWLQORZSK\VLFDOHQFURDFKPHQWDFURVVOHYHOVRI
YLVXDOHQFURDFKPHQWEXWWKHUHZLOOQRWEHDVLJQLILFDQW
GLIIHUHQFHRIDFFHSWDQFHWKUHDWLQKLJKSK\VLFDOHQFURDFKPHQW
DFURVVOHYHOVRIYLVXDOHQFURDFKPHQW
7KUHDWÆ3XUFKDVH3UHVVXUH



5HDFWDQFHWKHRU\VWDWHVWKDWDWKUHDWWREHKDYLRUZLOOUHVXOWLQUHDFWDQFHDQGWKHJUHDWHUD
WKUHDWWKHJUHDWHUWKHUHDFWDQFH %UHKP $FFRUGLQJWRWKHTXDOLWDWLYHLQWHUYLHZVPDQ\
VKRSSHUVIHOWSXUFKDVHSUHVVXUHLQFHUWDLQVLWXDWLRQVUHJDUGLQJSULYDF\LQYDVLRQV3XUFKDVH
SUHVVXUHLVDQLQFUHDVHLQIHHOLQJVWREX\DFHUWDLQSURGXFWRUWREX\DSDUWLFXODUEUDQG :DUVKDZ
 $FFRUGLQJWRUHDFWDQFHWKHRU\DVWKUHDWVLQFUHDVHVRVKRXOGWKHSXUFKDVHSUHVVXUH
UHDFWDQFH$VDSHUVRQIHHOVPRUHFDWHJRUL]DWLRQWKUHDWWKH\ZLOODOVRIHHODQLQFUHDVHGSUHVVXUH
WREX\FHUWDLQSURGXFWVRUEUDQGV/LNHZLVHDVDSHUVRQIHHOVPRUHDFFHSWDQFHWKUHDWWKH\ZLOO
VLPLODUO\IHHODQLQFUHDVHLQSXUFKDVHSUHVVXUHDVUHDFWLRQWRWKHWKUHDW7KXVUHDFWDQFHWKHRU\
OHDGVWRK\SRWKHVLVDDQGE
+D&DWHJRUL]DWLRQWKUHDWKDVDSRVLWLYHUHODWLRQVKLSWR
SXUFKDVHSUHVVXUH
+E$FFHSWDQFHWKUHDWKDVDSRVLWLYHUHODWLRQVKLSWRSXUFKDVH
SUHVVXUH



7KUHDWVDV0HGLDWRUV


$VUHDFWDQFHWKHRU\VWDWHVWKDWDWKUHDWPXVWRFFXUEHIRUHUHDFWDQFHLWLVIRUPDOO\

K\SRWKHVL]HGWKDWFDWHJRUL]DWLRQWKUHDWDQGDFFHSWDQFHWKUHDWERWKPHGLDWHWKHUHODWLRQVKLS
EHWZHHQHQFURDFKPHQWVDQGSXUFKDVHSUHVVXUH
+D&DWHJRUL]DWLRQWKUHDWPHGLDWHVSK\VLFDOHQFURDFKPHQW
DQGSXUFKDVHSUHVVXUH
+E$FFHSWDQFHWKUHDWPHGLDWHVSK\VLFDOHQFURDFKPHQWDQG
SXUFKDVHSUHVVXUH
+D&DWHJRUL]DWLRQWKUHDWPHGLDWHVYLVXDOHQFURDFKPHQWDQG
SXUFKDVHSUHVVXUH
+E$FFHSWDQFHWKUHDWPHGLDWHVYLVXDOHQFURDFKPHQWDQG
SXUFKDVHSUHVVXUH
0RGHUDWRU/HJLWLPDF\RI7KUHDW
5HDFWDQFHWKHRU\VWDWHVWKDWDOHJLWLPDWHUHDVRQIRUDWKUHDWZLOOOHVVHQEXWQRWHOLPLQDWH
UHDFWDQFH,QWKHUHODWLRQVKLSEHWZHHQHQFURDFKPHQWDQGVRFLDOLGHQWLW\WKUHDWVUHDFWDQFHWKHRU\
VXJJHVWVWKDWVKRSSHUVVKRXOGUHDFWOHVVWROHJLWLPDWHLQYDVLRQVRISULYDF\DVRSSRVHGWR
LOOHJLWLPDWH$QLQYDVLRQRISK\VLFDODQGYLVXDOHQFURDFKPHQWFDXVHVDUHDFWLRQRIOHVVWKUHDWV
WKHUHIRUHWKHWKUHDWVVKRXOGUHPDLQIDLUO\VWDEOHLQKLJKOHJLWLPDWHVLWXDWLRQVDFURVVORZDQGKLJK
LQYDVLRQVRISULYDF\,QRWKHUZRUGVLWLVH[SHFWHGWKDWZKLOHKLJKOHJLWLPDWHVLWXDWLRQVZLOOVWLOO
VHHDVOLJKWQHJDWLYHUHODWLRQVKLSEHWZHHQHQFURDFKPHQWDQGIHOWWKUHDWVLWLVORZOHJLWLPDWH
VLWXDWLRQVWKDWZLOOKDYHDJUHDWHUGLIIHUHQFH7KHQHJDWLYHUHODWLRQVKLSWRERWKFDWHJRUL]DWLRQDQG
DFFHSWDQFHWKUHDWZLOOEHPRUHSURPLQHQWLQORZHUOHJLWLPDF\DVDQLOOHJLWLPDWHUHDVRQIRU



HQFURDFKPHQWZLOOFDXVHJUHDWHUUHDFWLRQ7KHKLJKOHJLWLPDF\VLWXDWLRQVKRXOGEHDIODWWHUOLQH
)RUPDOO\VWDWHGWKLVLVK\SRWKHVLV
+D7KHUHZLOOEHDQLQWHUDFWLRQEHWZHHQSK\VLFDO
HQFURDFKPHQWDQGOHJLWLPDF\VXFKWKDWKLJKOHJLWLPDF\ZLOO
KDYHDQLQVLJQLILFDQWFKDQJHLQFDWHJRUL]DWLRQWKUHDWDFURVVORZ
DQGKLJKOHYHOVRISK\VLFDOHQFURDFKPHQWEXWORZOHJLWLPDF\
ZLOOKDYHDVLJQLILFDQWFKDQJHLQFDWHJRUL]DWLRQWKUHDWDFURVV
SK\VLFDOHQFURDFKPHQW
+E7KHUHZLOOEHDQLQWHUDFWLRQEHWZHHQSK\VLFDO
HQFURDFKPHQWDQGOHJLWLPDF\VXFKWKDWKLJKOHJLWLPDF\ZLOO
KDYHDQLQVLJQLILFDQWFKDQJHLQDFFHSWDQFHWKUHDWDFURVVORZ
DQGKLJKOHYHOVRISK\VLFDOHQFURDFKPHQWEXWORZOHJLWLPDF\
ZLOOKDYHDVLJQLILFDQWFKDQJHLQDFFHSWDQFHWKUHDWDFURVV
SK\VLFDOHQFURDFKPHQW
+F7KHUHZLOOEHDQLQWHUDFWLRQEHWZHHQYLVXDOHQFURDFKPHQW
DQGOHJLWLPDF\VXFKWKDWKLJKOHJLWLPDF\ZLOOKDYHDQ
LQVLJQLILFDQWFKDQJHLQFDWHJRUL]DWLRQWKUHDWDFURVVORZDQG
KLJKOHYHOVRIYLVXDOHQFURDFKPHQWEXWORZOHJLWLPDF\ZLOOKDYH
DVLJQLILFDQWFKDQJHLQFDWHJRUL]DWLRQWKUHDWDFURVVYLVXDO
HQFURDFKPHQW
+G7KHUHZLOOEHDQLQWHUDFWLRQEHWZHHQYLVXDO
HQFURDFKPHQWDQGOHJLWLPDF\VXFKWKDWKLJKOHJLWLPDF\ZLOO
KDYHDQLQVLJQLILFDQWFKDQJHLQDFFHSWDQFHWKUHDWDFURVVORZ



DQGKLJKOHYHOVRIYLVXDOHQFURDFKPHQWEXWORZOHJLWLPDF\ZLOO
KDYHDVLJQLILFDQWFKDQJHLQDFFHSWDQFHWKUHDWDFURVVYLVXDO
HQFURDFKPHQW
3XUFKDVH3UHVVXUHÆ&RQWURO
,QWKHWKHRU\RISV\FKRORJLFDOUHDFWDQFHLWLVVWDWHGWKDWUHDFWDQFHLVGLUHFWHGLQDWWHPSWV
WRUHGXFHWKHORVVRIDQGUHFODLPWKUHDWHQHGEHKDYLRU$FFRUGLQJWRUHDFWDQFHWKHRU\EHKDYLRUDO
IUHHGRPVDUHHTXLYDOHQWWRFRQWURO %UHKP 2QFHEHKDYLRULVWKUHDWHQHGDSHUVRQZLOO
UHDOL]HWKHWKUHDWWREHKDYLRUDQGWKHLUORVVRIFRQWURO$VSXUFKDVHSUHVVXUHFRQVWUDLQVEHKDYLRU
LWZLOOEHIROORZHGE\IHHOLQJVRIORVVRIFRQWURO0RUHIRUPDOO\DVVWDWHGE\K\SRWKHVLV
+3XUFKDVHSUHVVXUHKDVDQHJDWLYHUHODWLRQVKLSWRIHHOLQJVRI
FRQWURO
)HHOLQJVRI&RQWUROÆ5HDFWDQFH2XWFRPHV
$VVWDWHGDERYHDVDSHUVRQUHDOL]HVDWKUHDWWREHKDYLRUUHDFWDQFHZLOORFFXU5HDFWDQFH
WKHRU\VXJJHVWVWKDWDVVKRSSHUVUHDOL]HORVWIHHOLQJVRIFRQWUROWKH\ZLOOUHDFWLQZD\VWRUHJDLQ
FRQWURODQGSULYDF\ %UHKP /LWHUDWXUHVXJJHVWVWKDWVKRSSHUVZLOOUHDFWZLWKLQFUHDVHG
DEDQGRQPHQWDQGVPDOOHUSXUFKDVHLQWHQWLRQV$EDQGRQLQJWKHDUHDZLOOKHOSWKHVKRSSHUUHJDLQ
HOHPHQWVRISULYDF\DQGIHHOLQFRQWURORIWKHVLWXDWLRQDJDLQ7KLVFRXOGLQFOXGHDSHUPDQHQW
DEDQGRQPHQWRIWKHVWRUHRUDWHPSRUDU\DEDQGRQPHQWRIWKHVKRSSLQJDUHD$SHUVRQPD\OHDYH
DQDUHDZLWKWKHLQWHQWWRUHWXUQODWHUZKHQSULYDF\LVDWDQDGHTXDWHOHYHO$VKRSSHUPD\DOVR
FKRVHWRSHUPDQHQWO\DEDQGRQWKHVKRSSLQJDUHDZLWKRXWPDNLQJDSXUFKDVHZKLFKZLOOEH
UHIOHFWHGLQSXUFKDVHLQWHQWLRQV7KHJUHDWHUWKHWKUHDWDQGORVVRIFRQWUROWKHJUHDWHUWKH



UHDFWDQFHZLOOEHLQWKHIRUPRIWKHVHRXWFRPHV7KHWKHRU\DQGOLWHUDWXUHOHDGWRK\SRWKHVLV
DQG
+)HHOLQJVRIFRQWUROKDYHDQHJDWLYHUHODWLRQVKLSWR
WHPSRUDU\DEDQGRQPHQWRIDUHD
+)HHOLQJVRIFRQWUROKDYHDQHJDWLYHUHODWLRQVKLSWR
SHUPDQHQWDEDQGRQPHQWRIDUHD
+)HHOLQJVRIFRQWUROKDYHDSRVLWLYHUHODWLRQVKLSWR
SXUFKDVHLQWHQWLRQV EDVNHWVL]H 

&KDSWHU6XPPDU\
7KLVFKDSWHUGHVFULEHGWKHWKHRUHWLFDOEDFNJURXQGDQGH[WDQWOLWHUDWXUHXVHGWRIRUPWKH
K\SRWKHVHVH[DPLQHGLQWKLVGLVVHUWDWLRQ6SHFLILFDOO\WKHGHILQLWLRQVIXQFWLRQVDQGPHFKDQLVPV
RISULYDF\ZHUHGLVFXVVHGWRFRPHXSZLWKDIXOOHUXQGHUVWDQGLQJRILQWHUDFWLRQSULYDF\
$GGLWLRQDOO\WZRDVSHFWVRISULYDF\SK\VLFDODQGYLVXDOZHUHVSOLWDSDUWWRFUHDWHD[
FKDUDFWHUL]DWLRQRISULYDF\HQFURDFKPHQW7KHVHDVSHFWVZHUHILUVWH[SODLQHGWKURXJKD
TXDOLWDWLYHSLORWVWXG\WKDWKHOSHGJXLGHWKHPRGHOGHYHORSPHQW5HDFWDQFHWKHRU\ZDVUHYLHZHG
DVWKHPDLQWKHRU\ZKLFKVXSSRUWVWKHPRGHODORQJZLWKVRFLDOLGHQWLW\WKHRU\IXUWKHUVXSSRUWLQJ
WKHK\SRWKHVHVGLUHFWLRQ/DVWO\YDULDEOHVLQWKHPRGHOZHUHGHILQHGDQGK\SRWKHVHVSURSRVHG
IRUWKHUHODWLRQVKLSVEHWZHHQWKHP7KHWKHRUHWLFDOPRGHOZDVGHVFULEHGDVVXFKSULYDF\
HQFURDFKPHQWVOHDGWRWKUHDWVWRWKHLGHQWLW\ZKLFKFDXVHVSXUFKDVHSUHVVXUH7KLVSUHVVXUHWKHQ
FDXVHVDQLQGLYLGXDOWRUHDOL]HFRQWUROKDVEHHQORVWDQGUHDFWDQFHRFFXUV7KHQH[WFKDSWHUZLOO
H[SODLQWKHPHWKRGVXVHGWRDQVZHUWKHUHVHDUFKTXHVWLRQVDQGK\SRWKHVHVSUHYLRXVO\GLVFXVVHG



7DEOH6XPPDU\RI+\SRWKHVHV

+\SRWKHVLV
+D
+E
+D
+E
+D

+E

+D
+E
+D
+E
+D
+E
+D


'HVFULSWLRQ

+LJKHUOHYHOVRISK\VLFDOHQFURDFKPHQWKDYHDQHJDWLYHUHODWLRQVKLSWR
FDWHJRUL]DWLRQWKUHDW

+LJKHUOHYHOVRISK\VLFDOHQFURDFKPHQWKDYHDQHJDWLYHUHODWLRQVKLSWR
DFFHSWDQFHWKUHDW

+LJKHUOHYHOVRIYLVXDOHQFURDFKPHQWKDYHDQHJDWLYHUHODWLRQVKLSWR
FDWHJRUL]DWLRQWKUHDW

+LJKHUOHYHOVRIYLVXDOHQFURDFKPHQWKDYHDQHJDWLYHUHODWLRQVKLSWRDFFHSWDQFH
WKUHDW

7KHUHZLOOEHDQLQWHUDFWLRQRISK\VLFDODQGYLVXDOHQFURDFKPHQWVXFKWKDWWKHUH
ZLOOEHDVLJQLILFDQWGLIIHUHQFHRIFDWHJRUL]DWLRQWKUHDWLQORZSK\VLFDO
HQFURDFKPHQWDFURVVOHYHOVRIYLVXDOHQFURDFKPHQWEXWWKHUHZLOOQRWEHD
VLJQLILFDQWGLIIHUHQFHRIFDWHJRUL]DWLRQWKUHDWLQKLJKSK\VLFDOHQFURDFKPHQW
DFURVVOHYHOVRIYLVXDOHQFURDFKPHQW

7KHUHZLOOEHDQLQWHUDFWLRQRISK\VLFDODQGYLVXDOHQFURDFKPHQWVXFKWKDWWKHUH
ZLOOEHDVLJQLILFDQWGLIIHUHQFHRIDFFHSWDQFHWKUHDWLQORZSK\VLFDO
HQFURDFKPHQWDFURVVOHYHOVRIYLVXDOHQFURDFKPHQWEXWWKHUHZLOOQRWEHD
VLJQLILFDQWGLIIHUHQFHRIDFFHSWDQFHWKUHDWLQKLJKSK\VLFDOHQFURDFKPHQWDFURVV
OHYHOVRIYLVXDOHQFURDFKPHQW

&DWHJRUL]DWLRQWKUHDWKDVDSRVLWLYHUHODWLRQVKLSWRSXUFKDVHSUHVVXUH

$FFHSWDQFHWKUHDWKDVDSRVLWLYHUHODWLRQVKLSWRSXUFKDVHSUHVVXUH

&DWHJRUL]DWLRQWKUHDWPHGLDWHVSK\VLFDOHQFURDFKPHQWDQGSXUFKDVHSUHVVXUH

$FFHSWDQFHWKUHDWPHGLDWHVSK\VLFDOHQFURDFKPHQWDQGSXUFKDVHSUHVVXUH

&DWHJRUL]DWLRQWKUHDWPHGLDWHVYLVXDOHQFURDFKPHQWDQGSXUFKDVHSUHVVXUH

$FFHSWDQFHWKUHDWPHGLDWHVYLVXDOHQFURDFKPHQWDQGSXUFKDVHSUHVVXUH

7KHUHZLOOEHDQLQWHUDFWLRQEHWZHHQSK\VLFDOHQFURDFKPHQWDQGOHJLWLPDF\VXFK
WKDWKLJKOHJLWLPDF\ZLOOKDYHDQLQVLJQLILFDQWFKDQJHLQFDWHJRUL]DWLRQWKUHDW
DFURVVORZDQGKLJKOHYHOVRISK\VLFDOHQFURDFKPHQWEXWORZOHJLWLPDF\ZLOO
KDYHDVLJQLILFDQWFKDQJHLQFDWHJRUL]DWLRQWKUHDWDFURVVSK\VLFDOHQFURDFKPHQW



7DEOH&RQWLQXHG


+\SRWKHVLV
+E

+F

+G

+
+
+
+



'HVFULSWLRQ

7KHUHZLOOEHDQLQWHUDFWLRQEHWZHHQSK\VLFDOHQFURDFKPHQWDQGOHJLWLPDF\VXFK
WKDWKLJKOHJLWLPDF\ZLOOKDYHDQLQVLJQLILFDQWFKDQJHLQDFFHSWDQFHWKUHDWDFURVV
ORZDQGKLJKOHYHOVRISK\VLFDOHQFURDFKPHQWEXWORZOHJLWLPDF\ZLOOKDYHD
VLJQLILFDQWFKDQJHLQDFFHSWDQFHWKUHDWDFURVVSK\VLFDOHQFURDFKPHQW

7KHUHZLOOEHDQLQWHUDFWLRQEHWZHHQYLVXDOHQFURDFKPHQWDQGOHJLWLPDF\VXFK
WKDWKLJKOHJLWLPDF\ZLOOKDYHDQLQVLJQLILFDQWFKDQJHLQFDWHJRUL]DWLRQWKUHDW
DFURVVORZDQGKLJKOHYHOVRIYLVXDOHQFURDFKPHQWEXWORZOHJLWLPDF\ZLOOKDYHD
VLJQLILFDQWFKDQJHLQFDWHJRUL]DWLRQWKUHDWDFURVVYLVXDOHQFURDFKPHQW

7KHUHZLOOEHDQLQWHUDFWLRQEHWZHHQYLVXDOHQFURDFKPHQWDQGOHJLWLPDF\VXFK
WKDWKLJKOHJLWLPDF\ZLOOKDYHDQLQVLJQLILFDQWFKDQJHLQDFFHSWDQFHWKUHDWDFURVV
ORZDQGKLJKOHYHOVRIYLVXDOHQFURDFKPHQWEXWORZOHJLWLPDF\ZLOOKDYHD
VLJQLILFDQWFKDQJHLQDFFHSWDQFHWKUHDWDFURVVYLVXDOHQFURDFKPHQW

3XUFKDVHSUHVVXUHKDVDQHJDWLYHUHODWLRQVKLSWRIHHOLQJVRIFRQWURO

)HHOLQJVRIFRQWUROKDYHDQHJDWLYHUHODWLRQVKLSWRWHPSRUDU\DEDQGRQPHQWRI
DUHD

)HHOLQJVRIFRQWUROKDYHDQHJDWLYHUHODWLRQVKLSWRSHUPDQHQWDEDQGRQPHQWRI
DUHD

)HHOLQJVRIFRQWUROKDYHDSRVLWLYHUHODWLRQVKLSWRSXUFKDVHLQWHQWLRQV EDVNHW
VL]H 







&+$37(50(7+2'2/2*<

,QWURGXFWLRQ


&KDSWHUWKUHHH[SODLQVLQGHWDLOWKHPHWKRGRORJ\XVHGWRFROOHFWTXDQWLWDWLYHGDWDWRWHVW

WKHSURSRVHGK\SRWKHVHV7KHUHVHDUFKGHVLJQZDVVWUXFWXUHGXVLQJH[SHULPHQWVWRQRWRQO\
DQVZHUWKHUHVHDUFKTXHVWLRQVEXWDOVRWRFRQWUROYDULDQFHVRWKDWWKHUHVXOWVFRXOGEHDWWULEXWHG
DVPXFKDVSRVVLEOHWRWKHLQGHSHQGHQWYDULDEOHV .HUOLQJHUDQG/HH 7KHPHWKRGVFKRVHQ
LQWKLVGLVVHUWDWLRQDUHDUHIOHFWLRQRIWKHUHVHDUFKTXHVWLRQVWKHSKHQRPHQDXQGHULQYHVWLJDWLRQ
DQGFRQWUROFRQVLGHUDWLRQV )UDQNHO1DVOXQGDQG%ROXPROH $PXOWLPHWKRGDSSURDFK
ZDVGLVFXVVHGDFURVVWKUHHVWXGLHVWRHQVXUHWKDWHDFKPHWKRG¶VZHDNQHVVHVZRXOGEHDGGUHVVHG
E\WKHVWUHQJWKVRIDQRWKHUPHWKRG6SHFLILFDOO\DZULWWHQVFHQDULRH[SHULPHQWDFFRPSDQLHGE\
DVXUYH\ILUVWWHVWVWKHPDLQPRGHOIROORZHGE\DZULWWHQVHFRQGVFHQDULRVWXG\ZKLFKUHSOLFDWHV
VWXG\DQGDGGVDPRGHUDWRU6WXG\H[WHQGVWKHPRGHOWRLQFOXGHWKHILQDOGHSHQGHQWYDULDEOHV
DQGXVHVYLGHRUDWKHUWKDQZULWWHQVFHQDULRV7KHFRQFHSWXDOPRGHOVHWIRUWKLQFKDSWHULV
WHVWHGXVLQJUHJUHVVLRQDQG$1&29$WHFKQLTXHVIRUDOOVWXGLHV


7KLVFKDSWHUZLOOH[SODLQWKHVDPSOLQJGHVLJQDQGVFDOHVXVHGWRPHDVXUHWKHLWHPVIRU

WKHVWXGLHV7KHFKDSWHUZLOOHQGZLWKDVXPPDU\RIWKHPHWKRGVHPSOR\HG
4XDQWLWDWLYH5HVHDUFK2YHUYLHZ
([SHULPHQWDO'HVLJQ


([SHULPHQWDOGHVLJQVZHUHXVHGIRUDOOVWXGLHV2QHJURXSZDVDFRQWUROJURXSZKLFK

UHFHLYHVQRWUHDWPHQWZKLFKIRUWKLVVWXG\ZRXOGEHWKHORZSK\VLFDOORZYLVXDOHQFURDFKPHQW
FHOO:KLOHODERUDWRU\H[SHULPHQWVGRKDYHKLJKLQWHUQDOYDOLGLW\WKH\ODFNH[WHUQDOYDOLGLW\$


YLGHRVFHQDULRH[SHULPHQWLVFRQGXFWHGDVVWXG\WRFROOHFWGDWDZLWKPRUHUHDOLVPWKDQWKH
ZULWWHQVFHQDULRV7KHLQGHSHQGHQWYDULDEOHVZHUHPDQLSXODWHGZLWKDVPXFKFRQWURODVWKH
VLWXDWLRQDOORZV
6FDOH'HVLJQ


6FDOHVWRPHDVXUHWKHFRQVWUXFWVLQWKHPRGHOZHUHDGDSWHGIURPDYDLODEOHVFDOHVZKHQ

DYDLODEOHWRDYRLGVFDOHSUROLIHUDWLRQ %UXQHU $WOHDVWWKUHHLWHPV $QGHUVRQDQG*HUELQJ
 ZHUHXVHGSHUFRQVWUXFWDVPXOWLLWHPVFDOHVLQFUHDVHUHOLDELOLW\ $QGHUVRQDQG*HUELQJ
&KXUFKLOO GHFUHDVHHUURULQPHDVXUHPHQWLQFUHDVHYDOLGLW\DQGHQVXUHWKDWWKHUHLV
JUHDWHUYDULDELOLW\EHWZHHQWKHSDUWLFLSDQWV &KXUFKLOO $PHDVXUHPHQWPRGHOZDV
FRQVWUXFWHGLQ$026IRUHDFKGDWDVHWDQGWKLVLQSDUWLFXODUUHTXLUHGWKUHHLWHPVSHUFRQVWUXFW
WRHQVXUHHIIHFWLYHPHDVXUHPHQW $QGHUVRQDQG*HUELQJ 6FDOHVZHUHZULWWHQWREHHDV\
WRXQGHUVWDQGHDV\WRDQVZHUFOHDUDQGFRQFLVH 'LOOPDQ 6FDOHVZHUHQRWGRXEOH
EDUUHOHGRUELDVHGDVWRLQFUHDVHOLNHOLKRRGWKDWWKHLWHPVZRXOGEHUHDGZLWKRQO\RQHPHDQLQJ
&RQYHUVHDQG3UHVVHU+RFNLQJ6WDFNVDQG0F'HUPRWW.HUOLQJHUDQG/HH
0DF.HQ]LHDQG3RGVDNRII 7KHLWHPVDUHVSHFLILFHQRXJKWRUHOD\RQHPHDQLQJWRWKH
SDUWLFLSDQWVEXWWKHVXUYH\ZDVNHSWWRDUHDVRQDEOHOHQJWKWRLQFUHDVHUHVSRQVHUDWHV %HDQDQG
5RV]NRZVNL&RQYHUVHDQG3UHVVHU 7KHLWHPVDQGVXUYH\DUHQRWFRPSOH[RU
DEVWUDFWDVWRQRWLQFUHDVHGLIILFXOW\WRWKHSDUWLFLSDQWV 0DF.HQ]LHDQG3RGVDNRII 
5HJUHVVLRQDQG$1&29$$QDO\VLV


5HJUHVVLRQDQG$1&29$ DQDO\VLVRIFRYDULDQFH DQDO\VHVZHUHWKHPDLQWRROVXVHGWR

SXULI\WHVWWKHK\SRWKHVHVVXPPDUL]HGLQ7DEOH$026VRIWZDUHZDVDOVREHXVHGWRSXULI\WKH
LWHPVWKURXJKDPHDVXUHPHQWPRGHO7KHPHDVXUHPHQWPRGHO FRQILUPDWRU\IDFWRUDQDO\VLV 



HYDOXDWHVKRZZHOOWKHREVHUYHGLWHPVPHDVXUHGWKHODWHQWFRQVWUXFWVLJQDOLQJWKHXVHIXOQHVVRI
WKHPHDVXUHPHQWLQVWUXPHQW7KHPHDVXUHPHQWPRGHOZDVWHVWHGIRUFRQVWUXFWYDOLGLW\
UHOLDELOLW\FRQYHUJHQWDQGGLVFULPLQDQWYDOLGLW\DQGSUHGLFWLYHYDOLGLW\ DVZHOO *DUYHUDQG
0HQW]HU 
5HJUHVVLRQDQG$1&29$ZHUHXVHGWRWHVWWKHDFWXDOUHODWLRQVKLSVEHWZHHQYDULDEOHV
5HJUHVVLRQWHFKQLTXHVDUHXVHGZKHQWKHLQGHSHQGHQWYDULDEOH ,9 LVFRQWLQXRXVDQGWKH
GHSHQGHQWYDULDEOH '9 LVDOVRFRQWLQXRXV HJWRWHVWWKHLQGLYLGXDOUHODWLRQVKLSEHWZHHQ
SXUFKDVHSUHVVXUHDQGIHHOLQJVRIFRQWURO 0XOWLSOHUHJUHVVLRQZDVXVHGZKHQH[DPLQLQJWZRRU
PRUH,9VRQRQH'9$1&29$LVXVHGZKHQWKH,9LVFDWHJRULFDODQGWKH'&LVFRQWLQXRXV
HJWRWHVWWKHUHODWLRQVKLSEHWZHHQSK\VLFDOHQFURDFKPHQWDQGSXUFKDVHSUHVVXUH $129$LV
XVHGZKHQWKH,9KDVWZRRUPRUHFDWHJRULHVRQRQH'9$1&29$LVEHVWVXLWHGIRUVLWXDWLRQV
ZKHUHWKH,9KDVWZRRUPRUHFDWHJRULHVDQGRQH'9VLPLODUWR$129$EXWZKHUHFRYDULDWHV
DUHDGGLWLRQDOO\H[DPLQHGWRDGGFRQWURO0$129$LVVLPLODUWR$129$H[FHSW0$129$
H[DPLQHVWZRRUPRUH'9VDQGFRQWUROVIRUWKH'9FRUUHODWLRQ0$1&29$H[DPLQHVWZRRU
PRUH'9VDQGWKHLUFRUUHODWLRQDQGDGGVFRQWUROIRUFRYDULDWLRQ7KH3UHDFKHUDQG+D\HV 
=KDR/\QFKDQG&KHQ %RRWVWUDSPHWKRGZDVXVHGWRWHVWWKHPHGLDWLRQK\SRWKHVHV
0HDVXUHPHQW5HOLDELOLW\DQG9DOLGLW\


(VWLPDWHVLQWKH&)$PRGHOZHUHFKHFNHGWRHQVXUHQRQHJDWLYHHUURUWHUPV

VWDQGDUGL]HGFRHIILFLHQWVFORVHWRDQGQRH[FHVVLYHO\VPDOORUODUJHVWDQGDUGHUURUV)RU
VDWLVIDFWRU\PHDVXUHPHQWDOOLWHPVPXVWKDYHDQHVWLPDWLRQSUHIHUDEO\DERYHEXWDPLQLPXP
RIZLWKWKHLULQWHQGHGYDULDEOH +DLU$QGHUVRQ7DWKDPDQG%ODFN $Q\LWHPVZLWKD
PRGLILFDWLRQLQGH[ 0, JUHDWHUWKDQWHQZHUHH[DPLQHGIRUSRVVLEOHGHOHWLRQDVWKHLWHPVPD\
KDYHEHHQORDGLQJRQPXOWLSOHIDFWRUV )DVVLQJHU 





5HOLDELOLW\UHIHUVWRWKHVWDELOLW\FRQVLVWHQF\DQGGHSHQGDELOLW\RIWKHPHDVXUHPHQWWRRO

$UHOLDEOHPHDVXUHZLOO\LHOGUHVXOWVWKDWDUHQRWUDQGRPEXWUDWKHUDUHPHDQLQJIXO /DQLHUDQG
6DLQL 5HOLDELOLW\ZDVDVVHVVHGXVLQJFRPSRVLWHUHOLDELOLW\ZLWKVFRUHVRIRUDERYH
LQGLFDWLQJDFFHSWDEOHFRUUHODWLRQ &KXUFKLOO 5HOLDELOLW\ZLOODOVREHGHWHUPLQHGE\DQ
DYHUDJHYDULDQFHH[WUDFWHGPHDVXUHRIRUJUHDWHU *DUYHUDQG0HQW]HU $Q\LWHPVQRW
PHHWLQJWKHFULWHULDIRUUHOLDELOLW\ZHUHHLWKHUUHDVVHVVHGDIWHUWKHSUHWHVWRUGHOHWHGDVDSSOLFDEOH


%RWKFRQYHUJHQWDQGGLVFULPLQDQWYDOLGLW\ZHUHH[DPLQHGWRDVVHVVFRQVWUXFWYDOLGLW\

&RQYHUJHQWYDOLGLW\ZDVGHWHUPLQHGE\WKHPHDVXUHPHQWPRGHOILWZLWKSDUDPHWHUHVWLPDWHVRI
SUHIHUDEO\RUKLJKHU *DUYHUDQG0HQW]HU EXWDWDVDPLQLPXP +DLUHWDO 
$GGLWLRQDOO\WKHDYHUDJHYDULDQFHH[WUDFWHG $9( VKRXOGEHDERYHIRUDOOFRQVWUXFWV
'LVFULPLQDQWYDOLGLW\ZDVH[DPLQHGE\WKH$9(IRUFRQVWUXFWVEHLQJJUHDWHUWKDQWKHLUVTXDUHG
FRUUHODWLRQ )RUQHOODQG/DUFNHU $OVRLWHPVVKRXOGORDGKLJKHVWRQWKHFRQVWUXFWWKH\
ZHUHLQWHQGHGWRPHDVXUH
&RPPRQ0HWKRG%LDV


$VZLWKDQ\PHDVXULQJLQVWUXPHQWRUPHWKRGWKHPHWKRGVXVHGLQWKLVGLVVHUWDWLRQZHUH

QRWZLWKRXWULVNRIHUURU$Q\PHDVXULQJLQVWUXPHQWKDVV\VWHPDWLFRUFRQVWUXFWYDULDQFH
V\VWHPDWLFHUURUYDULDQFHGXHWRWKHPHWKRGDQGUDQGRPHUURUYDULDQFH &DPSEHOODQG)LVNH
 7KHVXUYH\LWHPVFDOHVGRQRWDOOXVHWKHVDPHDQFKRU LHYHU\VWURQJO\GLVDJUHH
VWURQJO\DJUHH WRUHGXFHFRPPRQPHWKRGELDVDVXVLQJWKHVDPHDQFKRUUHSHDWHGO\UHGXFHV
FRJQLWLYHSURFHVVLQJUHVXOWLQJLQVWUDLJKWOLQHDQVZHUV 3RGVDNRII0DF.HQ]LH/HHDQG
3RGVDNRII &RPPRQPHWKRGELDVZDVUHGXFHGE\RUJDQL]LQJWKHVXUYH\VRWKDWWKH
SUHGLFWRUDQGFULWHULRQLWHPVZHUHVHSDUDWHDVWRUHGXFHGHPDQGFXHV +RFNLQJHWDO
3RGVDNRIIHWDO 3DUWLFLSDQWVZHUHDVVXUHGWKDWWKHLUUHVSRQVHVZRXOGEHNHSWDQRQ\PRXV



RUFRQILGHQWLDODVDSSOLFDEOH 3RGVDNRIIHWDO 6RFLDOGHVLUDELOLW\HIIHFWV DSRWHQWLDOFDXVH
IRUPHWKRGELDV 3RGVDNRIIHWDO ZHUHDOVRUHGXFHGE\RUJDQL]DWLRQRIWKHVXUYH\DQG
WKHVXUYH\ZDVVHOIDGPLQLVWHUHGVRSDUWLFLSDQWVZRXOGQRWEHDEOHWRSLFNXSRQFXHVIURPWKH
UHVHDUFKHURURWKHUSDUWLFLSDQWV 1HGHUKRI 6HOIDGPLQLVWHUHGDQG,QWHUQHWVXUYH\VDOVR
UHGXFHGFRQWH[WHIIHFWV)XUWKHUPRUHWKHGLIILFXOW\RIWKHVXUYH\DQGWDVNVUHTXLUHGRIWKH
SDUWLFLSDQWVGLGQRWH[FHHGWKHLUFDSDELOLWLHV3DUWLFLSDQWVPXVWQRWRQO\KDYHWKHFDSDELOLW\RI
DQVZHULQJWKHVXUYH\EXWKDYHWKHH[SHULHQFHUHTXLUHGRIWRDQVZHUDGHTXDWHO\ 0DF.HQ]LHDQG
3RGVDNRII 3UHYLRXVUHVHDUFKDQGDFDGHPLFH[SHUWVZHUHFRQVXOWHGWKURXJKRXWWKHSURFHVV
RIUHVHDUFKGHVLJQWRHQVXUHUHGXFWLRQRIFRPPRQPHWKRGELDV


&RPPRQPHWKRGELDVZDVWHVWHGWKURXJK+DUPDQ VVLQJOHIDFWRUWHVW$OORIWKHYDULDEOHV

ZHUHORDGHGLQWRDQH[SORUDWRU\IDFWRUDQDO\VLV ()$ LQ6366VRIWZDUHWRH[DPLQHWKHQXPEHU
RIIDFWRUVWKDWHPHUJHGWRDFFRXQWIRUYDULDQFH,IRQO\RQHIDFWRUHPHUJHVRURQHIDFWRUDFFRXQWV
IRUWKHPDMRULW\RIYDULDQFHWKHQFRPPRQPHWKRGELDVLVSUHVHQW 3RGVDNRIIHWDO 
&RPPRQPHWKRGELDVZDVDGGLWLRQDOO\WHVWHGLQ$026WKURXJKDFRPPRQPHWKRG
YDULDQFH &09 IDFWRULQWKHPRGHO$OOLWHPVZHUHORDGHGRQWRWKHLUUHODWHGFRQVWUXFWDVZHOODV
WKH&09$OOWKHSDWKVIURPWKHLWHPVWRWKH&09ZHUHFRQVWUDLQHGWRHTXDOWRJHWDVLQJOH
QXPEHUIRUWKH&09UHJUHVVLRQZHLJKW7KLVQXPEHUZDVVTXDUHGDQGWKHDPRXQWRIYDULDQFH
IRUFRPPRQPHWKRGZDVGHWHUPLQHGDSUREOHPLIWKLVQXPEHUZDVDERYH *DVNLQ 
&RPPRQPHWKRGELDVZDVQHYHUDSUREOHPEXWLILWZHUHFRPPRQPHWKRGYDULDQFHZRXOGKDYH
EHHQSDUWLDOOHGRXWLQ$026VRIWZDUHWREHVDYHGDQGXVHGLQ6366IRUUHJUHVVLRQDQG
$1&29$DQDO\VLV 3RGVDNRIIHWDO 



6WXG\([DPLQDWLRQRIWKH%DVH0RGHO


7KHSXUSRVHRIVWXG\ZDVWRWHVWWKHGLUHFWHIIHFWVDQGLQWHUDFWLRQRIHQFURDFKPHQWRQ

FDWHJRUL]DWLRQWKUHDWDQGDFFHSWDQFHWKUHDWDVZHOODVWKHWKUHDWV¶UHODWLRQVKLSWRSXUFKDVH
SUHVVXUHXVLQJDQH[SHULPHQWDOGHVLJQ7KHVWXG\GHVLJQZDVD ORZKLJKYLVXDOHQFURDFKPHQW 
E\ ORZKLJKSK\VLFDOHQFURDFKPHQW H[SHULPHQWDFURVVSURGXFWV DVRXWOLQHGLQSUHWHVW 
ZLWKZULWWHQPDQLSXODWHGVFHQDULRV7KLVODEH[SHULPHQWZDVSDLUHGZLWKDQRWKHUODEH[SHULPHQW
RIZULWWHQVFHQDULRVLQVWXG\DQGDYLGHRVFHQDULRH[SHULPHQWLQVWXG\WRLQFUHDVHOHYHOVRI
FRQWURODQGDOVRDGGUHDOLVPZLWKWKHYLGHRVZKLOHVKRZLQJUHSOLFDWLRQDFURVVPHWKRGRORJLHV
DQGSURGXFWV
(DFKSDUWLFLSDQWUHFHLYHGRQHRIHLJKWVFHQDULRV DYDLODEOHLQ7DEOH PDQLSXODWLQJWKH
LQGHSHQGHQWYDULDEOHVRISK\VLFDODQGYLVXDOHQFURDFKPHQWDFURVVKLJKDQGORZOHYHOVDQGDFURVV
WZRSURGXFWFDWHJRULHV&RQVLVWHQWSDWWHUQVRIUHVXOWVZHUHH[SHFWHGDFURVVWKHWZRSURGXFWV
$IWHUUHDGLQJDVFHQDULRSDUWLFLSDQWVDQVZHUHGVXUYH\LWHPV DYDLODEOHLQ7DEOH 7KHSXUSRVH
RIVWXG\ZDVWRWHVWWKHGLUHFWHIIHFWVDQGLQWHUDFWLRQRIHQFURDFKPHQWRQWKHVRFLDOLGHQWLW\
WKUHDWVDQGWKHWKUHDWVUHODWLRQVKLSWRSXUFKDVHSUHVVXUH7KHDGYDQWDJHVWRWKLVODEH[SHULPHQW
DFFRPSDQLHGE\DVXUYH\ZHUHHDVHRIXVHIRUWKHSDUWLFLSDQWVKLJKOHYHOVRIFRQWUROLQWHUQDO
YDOLGLW\DQGWKHWHVWLQJRIWKHGLUHFWHIIHFWVDQGLQWHUDFWLRQ
6DPSOLQJ
7KHVDPSOLQJSURFHGXUHZDVDFRQYHQLHQFHVDPSOHZLWKSDUWLFLSDQWVUDQGRPL]HGLQWR
FRQGLWLRQVJHWWLQJRQO\RQHRIWKHPDQLSXODWHGVFHQDULRV7KHSRSXODWLRQZDVVROLFLWHGIURPD
FRQVXPHUSDQHOVRWKDWUHVSRQGHQWV¶EHKDYLRUVDQGLQWHQWLRQVZHUHPRUHJHQHUDOL]DEOHWKDQD
SXUHO\\RXQJHUFROOHJHVWXGHQWVDPSOH7KLVFRQVXPHUSDQHOZDVDVHUYLFHDYDLODEOHRQOLQH
WKURXJK$PD]RQ V0HFKDQLFDO7XUN 0WXUN ZKHUHUHTXHVWHUV HJUHVHDUFKHUV FDQSRVW



VXUYH\VIRUPHPEHUVRIWKHSDQHOWRUHVSRQGWR7KHPHPEHUVFDQEURZVHDYDLODEOHVXUYH\VDQG
WDVNVDQGUHVSRQGWRDQ\WKH\GHVLUH5HVHDUFKKDVH[DPLQHG0WXUNDVDGDWDVRXUFHDQGVKRZQ
WKDWLWLVDVXLWDEOHPHDQVIRUJDWKHULQJUHOLDEOHGDWDDQGWKDWLWH[KLELWVUHVSRQVHVVLPLODUWR
WUDGLWLRQDOGDWDVRXUFHV 3DRODFFL&KDQGOHUDQG3DQDJLRWLV5DQG 
3DUWLFLSDQWVZHUHJLYHQDQRPLQDOIHHRIIRULQFHQWLYH3DUDPHWHUVZHUHVHWVRWKDW
UHVSRQGHQWVWRWKHVXUYH\DUHEDVHGLQWKH86FDQRQO\FRPSOHWHWKHVXUYH\RQFHDQGKDYHD
DSSURYDOUDWLQJIURPSDVWVXUYH\VWDNHQWKURXJK0WXUN$VWKHQDWXUHRIWKHVXUYH\LV
DERXWVKRSSLQJEHKDYLRUIXUWKHUILOWHULQJRISDUWLFLSDQWVZDVQRWVHW(YHU\XVHURQWKHSDQHO
VKRXOGKDYHKDGSHUVRQDOH[SHULHQFHZLWKVKRSSLQJDQGFRXOGUHDOLVWLFDOO\LPDJLQHWKHVFHQDULRV
VHWIRUWKLQWKHPDQLSXODWLRQV$QDWWHQWLRQILOWHUTXHVWLRQZDVHPSOR\HGLQWKHERG\RIWKH
VXUYH\WRLQFUHDVHWKHSUREDELOLW\WKDWDQ\RQHXVHULVDFWXDOO\UHDGLQJWKHVXUYH\ 2SSHQKHLPHU
0H\YLVDQG'DYLGHQNR SDUWLFLSDQWVZHUHQHHGHGIRUVWXG\ SDUWLFLSDQWVSHUFHOO
IRXUVFHQDULRVDQGWZRSURGXFWV  6DZ\HUDQG%DOO 
3UHWHVW


$SULPDU\SUHWHVWZDVFRQGXFWHGWRJDWKHUDOLVWRISURGXFWVWKDWSDUWLFLSDQWVOLVWHGDV

GHVLULQJWKHPRVWDPRXQWVRISULYDF\ZKHQVKRSSLQJIRU$EULHIVXUYH\ZDVSODFHGRQ0WXUN
WRHQVXUHFRQVLVWHQF\DFURVVVDPSOHVIRUWKHSUHWHVWDQGPDLQWHVW DVNLQJSDUWLFLSDQWV³7R
SOHDVHOLVWWKHWRSSURGXFWV\RXSXUFKDVHLQZKLFK\RXGHVLUHWKHPRVWSULYDF\ZKHQ
SXUFKDVLQJ´$IWHUWKHSDUWLFLSDQWOLVWHGDSURGXFWWKH\ZHUHDVNHGKRZRIWHQWKH\ERXJKWWKH
SURGXFWDVZHOODVDVHULHVRIDIIHFWLWHPV DYDLODEOHLQ7DEOH $WRWDORISDUWLFLSDQWV JLYHQ
DIHHIRUSDUWLFLSDWLRQ ZHUHXVHGIRUWKLVSUHWHVWDQGSURGXFWVOLVWHGPRVWIUHTXHQWO\ZHUH
XVHGIRUWKHQH[WSUHWHVWIRUDILQDOVHOHFWLRQRIWZRIRUWKHPDLQGDWDFROOHFWLRQ7KHLWHPVOLVWHG
LQ7DEOHZHUHDVNHGIRUHDFKRIWKHWKUHHSURGXFWVWRGHWHUPLQHZK\SULYDF\ZDVGHVLUHGDQGLI



WKHUHZHUHVLJQLILFDQWGLIIHUHQFHVDFURVVWKHVHSURGXFWVUHJDUGLQJHPEDUUDVVPHQWRIWKHSURGXFW
DQGDQ[LHW\ZKLOHVKRSSLQJIRUWKHSURGXFWDORQJZLWKVHYHUDORWKHUDIIHFWLYHLWHPV7KH
SURGXFWVQDPHGLQWKHSUHWHVWZHUHDQDO\]HGIRUIUHTXHQF\PHQWLRQHG LQJHQHUDODQGDFURVV
JHQGHUIRUDQHYHQVSOLW DQGWKHPRVWHIIHFWLYHLWHPVDQGVFDOHVZHUHXVHGIRUWKHVXUYH\
3UHWHVW


$VHFRQGWZRSDUWSUHWHVWZDVFRQGXFWHGEHIRUHWKHPDLQWHVW)LUVWDFDGHPLFVDQG

PDQDJHUVZHUHDVNHGWRUHYLHZWKHVFHQDULRVDQGVXUYH\IRUUHDOLVPDQGDQ\FRQFHUQVWKH\PLJKW
VHHUHJDUGLQJWKHVXUYH\)HHGEDFNZDVJDWKHUHGDQGFRUUHFWLRQVPDGHDFFRUGLQJO\
7KHVHFRQGSDUWZDVWRHQVXUHFRUUHFWSHUFHSWLRQRIWKHPDQLSXODWLRQFKHFNV7KH
PDQLSXODWLRQVIRUKLJKORZYLVXDODQGSK\VLFDOHQFURDFKPHQWZHUHSODFHGRQ0WXUNZLWKWKH
PDQLSXODWLRQFKHFNV OLVWHGLQ7DEOH WRHQVXUHUHDGHUVSHUFHLYHGWKHPDQLSXODWLRQV7KH
PDMRULW\RIVFDOHVXVHGIRUPHDVXUHPHQWZHUHDGDSWHGIURPSUHHVWDEOLVKHGVFDOHVWKHUHIRUHD
IXOOSUHWHVWRQWKRVHLWHPVZDVQRWFRQGXFWHG7KHPRVWOLVWHGLWHPVIURPSUHWHVWZHUHOLVWHG
ZLWKLWHPVIURPWKHIRXUVWURQJHVWVFDOHV DVOLVWHGLQ7DEOH WRWHVWIRUVLPLODULWLHVDQG
GLIIHUHQFHVDFURVVWKHVFDOHVRQWKHSURGXFWV$GGLWLRQDOLWHPVZHUHDOVROLVWHGDVFRQWURO
SURGXFWVWRHQVXUHWKDWDFRPSDULVRQLWHPZDVDYDLODEOHIRUSRVWKRFDQDO\VLVLIQHHGHG(DFK
SURGXFWDOVRKDGDTXHVWLRQUHJDUGLQJLPSRUWDQFHRISULYDF\ZKLOHVKRSSLQJIRUWKDWSURGXFW
6WRUHW\SHZDVDVVHVVHGWRGHWHUPLQHZKDWW\SHRIVWRUH HJSKDUPDF\JURFHU\VWRUHRUVXSHU
FHQWHU DVKRSSHUPRVWGHVLUHVSULYDF\IRUZLWKDQRSHQHQGHGTXHVWLRQWRGHWHUPLQHZK\7KHVH
WKRXJKWVZHUHFRGHGDQGWKHGRPLQDQWVWRUHW\SHZDVXVHGLQWKHPDLQGDWDFROOHFWLRQ$
WKRXJKWOLVWLQJHQGHGWKHSUHWHVWWRFROOHFWDQ\DGGLWLRQDOLQIRUPDWLRQSDUWLFLSDQWVZDQWHGWR
VKDUH7KHSUHWHVWZDVFRQGXFWHGRQ0WXUNIRUDQRPLQDOIHHRISDUWLFLSDQWVZHUHXVHG
IRUWKHVHFRQGSUHWHVWGDWDFROOHFWLRQ



0DLQ7HVW


7KHPDLQWHVWZDVSODFHGRQ0WXUNRIIHULQJSDUWLFLSDQWVIRUSDUWLFLSDWLRQ

SDUWLFLSDQWVZHUHQHHGHGIRUDGHTXDWHSRZHULQDQDO\]LQJWKHGDWDZLWKUHJUHVVLRQDQG
$1&29$WHFKQLTXHV7KHPDLQWHVWZDVD SK\VLFDOHQFURDFKPHQWORZKLJK [ YLVXDO
HQFURDFKPHQWORZKLJK DFURVVWZRSURGXFWVGHVLJQUHVXOWLQJLQHLJKWVFHQDULRV IRXUGLIIHUHQW
PDQLSXODWLRQVDYDLODEOHLQ7DEOHZLWKWZRGLIIHUHQWSURGXFWVOLVWHGDVLQGLFDWHGE\WKHLQLWLDO
SUHWHVW WKDWZDVDYDLODEOHRQOLQH7ZRGLIIHUHQWSURGXFWVZHUHOLVWHG IRRWIXQJDOFUHDPDQG
KHPRUUKRLGFUHDPDVGHWHUPLQHGE\WKHSUHWHVWV WRH[DPLQHIRUJHQHUDOL]DELOLW\RIWKHUHVXOWV
DQGIRUDFRQVLVWHQWSDWWHUQRIUHVXOWVDFURVVWKHSURGXFWV7KHSXUSRVHRIWKHWZRSURGXFWVZDV
QRWWRWHVWIRUVLJQLILFDQWGLIIHUHQFHVEHWZHHQWKHWZRSURGXFWV HJDUHWKUHDWVKLJKHUZLWK
KHPRUUKRLGFUHDPWKDQZLWKIRRWIXQJDOFUHDP EXWUDWKHUWRHQVXUHWKDWWKHSDWKVOLHLQWKHVDPH
GLUHFWLRQIRUHDFKSURGXFW HJKLJKHUSK\VLFDOHQFURDFKPHQWKDVDSRVLWLYHHIIHFWRQ
FDWHJRUL]DWLRQWKUHDWLQERWKKHPRUUKRLGFUHDPDQGIRRWIXQJDOGDWD 7RH[DPLQHWKHSRVVLELOLW\
IRUSURGXFWGLIIHUHQFHVUHJDUGLQJQHHGIRUSULYDF\VHYHUDOLWHPVZHUHLQFOXGHGLQWKHVXUYH\WR
WHVWIRUSURGXFWH[SUHVVLYHQHVVSHUVRQDOQDWXUHRIWKHSURGXFWQHUYRXVQHVVLQEX\LQJSURGXFW
DQGHPEDUUDVVPHQWLQSXUFKDVLQJWKHSURGXFW7KHVHLWHPVZHUHXVHGDVFRQWUROVLQWKHGDWD
DQDO\VLVEXWSRVWKRFDQDO\VLVZLOODOVRWHVWWKHVHYDULDEOHVDVPRGHUDWRUVRQWKHUHODWLRQVKLS
EHWZHHQHQFURDFKPHQWVDQGWKUHDWVWRFKHFNIRUSURGXFWGLIIHUHQFHV
3DUWLFLSDQWVZKRFKRVHWRUHVSRQGUHDGRQHVFHQDULRUDQGRPO\DVVLJQHGWRWKHPDQGWKHQ
DQVZHUHGWKHVXUYH\7KHVFHQDULRDQGDFFRPSDQ\LQJVXUYH\ZHUHDYDLODEOHWKURXJKWKH
4XDOWULFVSODWIRUPDQGDOLQNDYDLODEOHRQ0WXUNWKDWDOORZHGSDUWLFLSDQWVWRWDNHWKHVXUYH\
&ROOHFWHGGDWDZDVDQDO\]HGXVLQJ$026DQG6366VRIWZDUHDVSUHYLRXVO\GHVFULEHG



$IWHUSDUWLFLSDQWVUHDGWKHLUUDQGRPO\DVVLJQHGVFHQDULRWKH\ZHUHWKHQLQVWUXFWHGWR
DQVZHUWKHVXUYH\7DEOHOLVWVWKHLWHPVIRUHDFKVFDOHLQFOXGHGLQWKHVXUYH\7KHVXUYH\ZLWK
LWHPVZDVOLVWHGLQWKHIROORZLQJRUGHU ZLWKLWHPVLQHDFKPDLQEXOOHWHGFDWHJRU\PL[HG
WRJHWKHU WRHQVXUHUHGXFWLRQRIGHPDQGDUWLIDFWV
x
x
x
x
x

x
x

x

x

7KRXJKWOLVWLQJ
3XUFKDVHSUHVVXUH
6RFLDOLGHQWLW\WKUHDWV
0DQLSXODWLRQFKHFNV
R 3K\VLFDOHQFURDFKPHQW
R 9LVXDOHQFURDFKPHQW
3URGXFWW\SHFRQWUROV
R ,GHQWLILFDWLRQZLWKLWHP
R ([SUHVVLYHQHVVRILWHP
R (PEDUUDVVPHQWSXUFKDVLQJLWHP
R $Q[LHW\SXUFKDVLQJLWHP
$QRQ\PLW\FRQWURO
$GGLWLRQDO6XUYH\,WHPV
R *HQHUDOIHHOLQJVRISULYDF\
R ,PSRUWDQFHRILQJURXS
R 6RFLDO$FFHSWDQFH
R 6HOIPRQLWRULQJ
R &RPSXOVLYHEX\LQJ
R )HDURIGLVDSSURYDO
R 6DWLVIDFWLRQ
R 7UXVW
R /R\DOW\WRWKHVWRUH
'HPRJUDSKLFV
R )UHTXHQF\RISXUFKDVH
R *HQGHU
R $JH
R 5DFH
R ,QFRPH
R (GXFDWLRQ
3UHWHVWTXHVWLRQVUHJDUGLQJFODULW\RIVXUYH\


&RQWUROV


6HYHUDOLWHPVZHUHFROOHFWHGWRFUHDWHFRQWUROYDULDEOHV7KHSURGXFWW\SHYDULDEOHV
H[SUHVVLYHQHVVLGHQWLILFDWLRQHPEDUUDVVPHQWDQGDQ[LHW\ ZHUHFRQWUROOHGIRUWRHQVXUHWKDW


WKHGLIIHUHQFHVIRXQGLQWKHDQDO\VLVFDPHIURPSULYDF\GLIIHUHQFHVDQGQRWIURPKRZWKH
SURGXFWPDNHVWKHVKRSSHUIHHO&KDUDFWHULVWLFVRISURGXFWVDQGWKHUHVXOWLQJHPRWLRQVFDQ
LQIOXHQFHVKRSSLQJEHKDYLRU 0HQRQDQG.DKQ DQGMXGJPHQWV 'XEHDQG0RUJDQ 
)XUWKHUSK\VLFDOHQFURDFKPHQWFDQFDXVHDQ[LHW\GLVFRPIRUWDQGVWUHVV $OWPDQ
%HUJPDQ DQGWKHVSRWOLJKWHIIHFWFDQEHDWWULEXWHGWRIHHOLQJVRIVRFLDODQ[LHW\DQGIHDU
*LORYLFKHWDO 7KLVSUHYLRXVUHVHDUFKVXJJHVWVHPRWLRQVWLHGWRWKHSURGXFWVZLOOKDYH
DQLPSDFWLQWKHWHVWHGUHODWLRQVKLSV7KHIRXUSURGXFWHPRWLRQYDULDEOHVQRWHGDERYHUDWHG
KLJKHVWLQWKHSUHWHVWRYHURWKHUYDULDEOHV7KHUHIRUHWKRVHIRXUZHUHFKRVHQDVSRVVLEOHFRQWUROV
LQGDWDDQDO\VLV$QRQ\PLW\ZDVDOVRFROOHFWHGDQGFRQWUROOHGIRUWRHQVXUHWKDWIHHOLQJVRIEHLQJ
DQRQ\PRXVGRQ WFRQIOLFWZLWKIHHOLQJVRISULYDF\SDUWLFXODUO\LQWKHORZSK\VLFDOORZYLVXDO
PDQLSXODWLRQ3UR[LPLW\LVDFRPSRQHQWRIDQRQ\PLW\DQGLWFDQUHGXFHDSHUVRQ¶VIHDURIVRFLDO
GLVDSSURYDORUYDOXDWLRQ 3LQVRQQHDXOWDQG+HSSHO $QRQ\PLW\ZDVXVHGDVDFRQWUROVR
WKHHIIHFWRISULYDF\RQWKHWKUHDWVFRXOGEHVHHQZLWKRXWWKHLPSDFWRIDQRQ\PLW\



7DEOH0DQLSXODWHG6FHQDULRVIRU6WXG\
0DQLSXODWLRQ
6FHQDULRV
/RZSK\VLFDO ,PDJLQHWKDW\RXKDYHUXQRXWRIDIHZLWHPVDQGQHHGWRPDNHDVKRSSLQJWULS
/RZYLVXDO WRDORFDOVWRUH<RXJRWRDSKDUPDF\ HJD:DOJUHHQV&965LWH$LGHWF 
WKDW\RXIUHTXHQWZLWKDOLVWRILWHPVWRSXUFKDVH<RXVWDUWWRZDONDURXQGWKH
VWRUHWRILQGDQGVHOHFW\RXULWHPV$V\RXJHWWRWKHILUVWLWHPRQ\RXUOLVWIRRW
IXQJDOFUHDPKHPRUUKRLGFUHDPQRHPSOR\HHLVZDWFKLQJ\RXRUFDQVHHZKDW
\RXDUHGRLQJDQGQRHPSOR\HHLVSK\VLFDOO\FORVHWR\RX$V\RXFRQWLQXH
ORRNLQJIRU\RXULWHP\RXFKHFNDQGDUHVWLOODORQHLQWKHDUHDDQGVKRSSLQJ
XQREVHUYHG
+LJKSK\VLFDO ,PDJLQHWKDW\RXKDYHUXQRXWRIDIHZLWHPVDQGQHHGWRPDNHDVKRSSLQJWULS
/RZYLVXDO WRDORFDOVWRUH<RXJRWRDSKDUPDF\ HJD:DOJUHHQV&965LWH$LG
HWF WKDW\RXIUHTXHQWZLWKDOLVWRILWHPVWRSXUFKDVH<RXVWDUWWRZDONDURXQG
WKHVWRUHWRILQGDQGVHOHFW\RXULWHPV$V\RXJHWWRWKHILUVWLWHPRQ\RXU
OLVWIRRWIXQJDOFUHDPKHPRUUKRLGFUHDPDQHPSOR\HHKDVFRPHWRORRNDWWKH
VDPHSURGXFW\RXDUHDWDQGLVVWDQGLQJYHU\FORVHWR\RX7KH\DUHQRW
ZDWFKLQJ\RXRUVHHLQJZKDW\RXDUHGRLQJ$V\RXFRQWLQXHORRNLQJIRU\RXU
LWHP\RXFKHFNDQGWKHHPSOR\HHLVVWLOOYHU\FORVHWR\RXEXWQRWREVHUYLQJ
ZKDW\RXDUHGRLQJ
/RZSK\VLFDO ,PDJLQHWKDW\RXKDYHUXQRXWRIDIHZLWHPVDQGQHHGWRPDNHDVKRSSLQJWULS
+LJKYLVXDO WRDORFDOVWRUH<RXJRWRDSKDUPDF\ HJD:DOJUHHQV&965LWH$LG
HWF WKDW\RXIUHTXHQWZLWKDOLVWRILWHPVWRSXUFKDVH<RXVWDUWWRZDONDURXQG
WKHVWRUHWRILQGDQGVHOHFW\RXULWHPV$V\RXJHWWRWKHILUVWLWHPRQ\RXU
OLVWIRRWIXQJDOFUHDPKHPRUUKRLGFUHDPQRRQHLVSK\VLFDOO\FORVHWR\RXEXW
DQHPSOR\HHQRWLQWKHDUHDLVZDWFKLQJ\RX$V\RXFRQWLQXHORRNLQJIRU\RXU
LWHP\RXFKHFNDQGDUHVWLOODORQHLQWKHDUHDEXWWKHHPSOR\HHLVVWLOOREVHUYLQJ
\RXIURPDGLVWDQFH
+LJKSK\VLFDO ,PDJLQHWKDW\RXKDYHUXQRXWRIDIHZLWHPVDQGQHHGWRPDNHDVKRSSLQJWULS
+LJKYLVXDO WRDORFDOVWRUH<RXJRWRDSKDUPDF\ HJD:DOJUHHQV&965LWH$LG
HWF WKDW\RXIUHTXHQWZLWKDOLVWRILWHPVWRSXUFKDVH<RXVWDUWWRZDONDURXQG
WKHVWRUHWRILQGDQGVHOHFW\RXULWHPV$V\RXJHWWRWKHILUVWLWHPRQ\RXU
OLVWIRRWIXQJDOFUHDPKHPRUUKRLGFUHDPDQHPSOR\HHKDVFRPHWRORRNDWWKH
VDPHSURGXFW\RXDUHDWDQGLVVWDQGLQJYHU\FORVHWR\RX7KHHPSOR\HHLV
ZDWFKLQJ\RX$V\RXFRQWLQXHORRNLQJIRU\RXULWHP\RXFKHFNDQGWKH
HPSOR\HHLVVWLOOYHU\FORVHWR\RXDQGREVHUYLQJ\RX








7DEOH3UHWHVW'HILQLWLRQVDQG6FDOHV
&216758&7
,GHQWLILFDWLRQ
ZLWKSXUFKDVH

'(),1,7,21
3HUFHSWLRQVRIRQHVHOILQ
UHODWLRQWRWKHVWHUHRW\SLFDO
LPDJHRIWKHSURGXFWXVHUDQG
WKHFRQJUXHQFHRIHDFKWRHDFK
RWKHU

$WWLWXGHWRZDUG 'HJUHHWRZKLFKDSHUVRQIHHOV
WKHSURGXFW
WKHSURGXFWH[SUHVVHVWKHVHOI
YDOXH
H[SUHVVLYH
IXQFWLRQ 

6&$/(,7(06)25
6285&( 6 
6859(<
6LUJH\HWDO
x SHRSOHZKR XVHIRFDO SRLQW/LNHUWVFDOH
 
EUDQG DUHPXFKPRUH
x 3HRSOHZKREX\WKLV
OLNHPHWKDQSHRSOH
LWHPDUHPXFKPRUH
ZKR XVHUHIHUHQW
OLNHPHWKDQSHRSOH
EUDQG 
ZKRGRQ W
x ,FDQLGHQWLI\ZLWK
x ,FDQLGHQWLI\ZLWK
WKRVHSHRSOHZKR
WKRVHSHRSOHZKR
SUHIHUD IRFDOEUDQG 
SUHIHUWKLVLWHP
RYHUD UHIHUHQWEUDQG 
x ,DPYHU\PXFKOLNHWKH
x ,DPYHU\PXFKOLNHWKH
W\SLFDOSHUVRQZKR
W\SLFDOSHUVRQZKR
SUHIHUVWRXVHWKLVLWHP
SUHIHUVWR XVHIRFDO
x 7KHLPDJHRIWKLVLWHP
EUDQG UDWKHUWKDQD
LVKLJKO\FRQVLVWHQW
UHIHUHQWEUDQG 
ZLWKKRZ,VHHP\VHOI
x 7KHLPDJHRIWKH XVHU 
RIIRFDOEUDQG LV
KLJKO\FRQVLVWHQWZLWK
KRZ,VHHP\VHOI
*UHZDO
x BBBBBBBBBBUHIOHFWWKH SRLQW/LNHUWVFDOH
0HKWDDQG
NLQGRISHUVRQ,VHH
x 7KLVSURGXFWUHIOHFWV
P\VHOIWREH
WKHNLQGRISHUVRQ,VHH .DUGHV 
P\VHOIWREH
x 0\BBBBBBBBBBKHOSV
DVFHUWDLQP\VHOI
x 7KLVSURGXFWKHOSV
LGHQWLW\
DVFHUWDLQP\VHOI
LGHQWLW\
x 0\BBBBBBBBBBPDNHV
PHIHHOJRRGDERXW
x 7KLVSURGXFWPDNHVPH
P\VHOI
IHHOJRRGDERXWP\VHOI
25,*,1$/6&$/(



7DEOH&RQWLQXHG
&216758&7

'(),1,7,21

25,*,1$/6&$/(
x 0\BBBBBBBBBBLVDQ
LQVWUXPHQWRIP\VHOI
H[SUHVVLRQ
x 0\BBBBBBBBBBSOD\V
DFULWLFDOUROHLQ
GHILQLQJP\VHOI
FRQFHSW
x 0\BBBBBBBBBBKHOSV
PHWRHVWDEOLVKWKHNLQG
RISHUVRQ,VHHP\VHOI
WREH

(PEDUUDVVPHQW
IURPSURGXFW





(PEDUUDVVPHQW
DERXWSXUFKDVH

+RZPXFKHPEDUUDVVPHQWWKH
SHUVRQIHHOVUHJDUGLQJWKH
SURGXFW




+RZPXFKHPEDUUDVVPHQWWKH
SHUVRQIHHOVDERXWWKHDFWRI
SXUFKDVLQJWKHSURGXFW

x 1RWHPEDUUDVVHGDWDOO
YHU\HPEDUUDVVHG
x 1RWXQFRPIRUWDEOHDW
DOOYHU\XQFRPIRUWDEOH
x 1RWDZNZDUGDWDOO
YHU\DZNZDUG

x ,WLVYHU\HPEDUUDVVLQJ
WREX\FRQGRPV
x :KHQ,QHHGFRQGRPV,
RIWHQGUHDGKDYLQJWR
JHWWKHP
x ,GRQ¶WWKLQNWKDW
EX\LQJFRQGRPVLV
DZNZDUG
x ,WZRXOGEH
HPEDUUDVVLQJWREHVHHQ
EX\LQJFRQGRPVLQD
VWRUH


6&$/(,7(06)25
6859(<
x 7KLVSURGXFWLVDQ
LQVWUXPHQWRIP\VHOI
H[SUHVVLRQ
x 7KLVSURGXFWSOD\VD
FULWLFDOUROHLQGHILQLQJ
P\VHOIFRQFHSW
x 7KLVSURGXFWKHOSVPH
WRHVWDEOLVKWKHNLQGRI
SHUVRQ,VHHP\VHOIWR
EH
x 7KLVSURGXFWVD\VDORW
DERXWZKR,DP
SRLQW/LNHUWVFDOH
x 1RWHPEDUUDVVHGDWDOO
YHU\HPEDUUDVVHG
x 1RWXQFRPIRUWDEOHDW
DOOYHU\XQFRPIRUWDEOH
x 1RWDZNZDUGDWDOO
YHU\DZNZDUG

x ,WLVYHU\HPEDUUDVVLQJ
WREX\WKLVSURGXFW
x :KHQ,QHHGWKLV
SURGXFW,RIWHQGUHDG
KDYLQJWRJHWLW
x ,WKLQNWKDWEX\LQJWKLV
SURGXFWLVDZNZDUG
x ,WZRXOGEH
HPEDUUDVVLQJWREHVHHQ
EX\LQJWKLVSURGXFWLQD
VWRUH

6285&( 6 

'DKOHWDO
 






+HOZHJ
/DUVHQDQG
&ROOLQV 

7DEOH&RQWLQXHG
&216758&7

$IIHFWLYH
5HVSRQVH
1HJDWLYH 

'(),1,7,21



25,*,1$/6&$/(
x ,DOZD\VIHHOUHDOO\
XQFRPIRUWDEOHZKHQ,
EX\FRQGRPV
x VFDUHG
x DIUDLG
x XSVHW
x GLVWUHVVHG
x MLWWHU\
x QHUYRXV
x DVKDPHG
x JXLOW\
x LUULWDEOH
x KRVWLOH
x SDQLFN\
x WURXEOHG
x VDG
x ZRUULHG
x UHJUHWIXO
x UHPRUVHIXO
x DQJU\
x HGJ\
x GHSUHVVHG
x XQFRPIRUWDEOH
x XQHDV\
x WHQVH



6&$/(,7(06)25
6285&( 6 
6859(<
x ,DOZD\VIHHOUHDOO\
XQFRPIRUWDEOHZKHQ,
EX\WKLVSURGXFW
3OHDVHUDWH\RXURYHUDOO
'XEHDQG
HPRWLRQDOUHDFWLRQWRWKH
0RUJDQ
VKRSSLQJVLWXDWLRQ SRLQW /XFH 
QRWDWDOOWRYHU\PXFK 
x VFDUHG
x DIUDLG
x XSVHW
x GLVWUHVVHG
x MLWWHU\
x QHUYRXV
x DVKDPHG
x JXLOW\
x LUULWDEOH
x KRVWLOH
x SDQLFN\
x WURXEOHG
x VDG
x ZRUULHG
x UHJUHWIXO
x UHPRUVHIXO
x DQJU\
x HGJ\
x GHSUHVVHG
x XQFRPIRUWDEOH
x XQHDV\
x WHQVH


7DEOH&RQWLQXHG
&216758&7

'(),1,7,21

$Q[LHW\

$IHHOLQJRIGLVFRPIRUW
DVVRFLDWHGZLWKZRUU\

3ULYDF\'HVLUH

7KHDPRXQWRISULYDF\D
SHUVRQZLVKHVWRKDYH

25,*,1$/6&$/(
x $Q[LRXV
x 1HUYRXV
x 8QFHUWDLQ





6&$/(,7(06)25
6285&( 6 
6859(<
3OHDVHUDWHKRZWKHRYHUDOO /DX*HVNDQG
VKRSSLQJWULSPDGH\RX
0H\HUV/HY\
 
IHHO  
x $Q[LRXV
x 1HUYRXV
x 8QFHUWDLQ
SRLQWVFDOH

x +RZPXFKSULYDF\
ZRXOG\RXZDQWZKHQ
VKRSSLQJIRUBBBB
SURGXFW"

7DEOH6WXG\DQG'HILQLWLRQVDQG6FDOHVIRU6XUYH\,WHPV



&216758&7


'(),1,7,21


25,*,1$/6&$/(


2SHQ7KRXJKW
/LVWLQJ







3XUFKDVH
3UHVVXUH

,QFUHDVHGIHHOLQJWREX\D
SURGXFWRUDSDUWLFXODUEUDQG
:DUVKDZ 

x ,EHOLHYH,KDGVRPH
FKRLFHDERXWVHOHFWLQJ
WKLVSDUWLFXODU
BBBBBBBBBB
x ,VHOHFWHGWKLVSDUWLFXODU
BBBBBBBBBBEHFDXVH,
ZDQWHGWR
x ,VHOHFWHGWKLVSDUWLFXODU
BBBBBBBBBBEHFDXVH,
KDGWR
x ,VHOHFWHGWKLVSDUWLFXODU
BBBBBBBBBBEHFDXVH,
KDGQRFKRLFH


6RFLDO,GHQWLW\
7KUHDW JHQHUDO 

1RWXVHGLQ
WKHVXUYH\
XVHGIRUJHQHUDO
GHILQLWLRQ
SXUSRVHVDQG

$SHUVRQDOWKUHDWWRDSHUVRQ¶V
FKDUDFWHULPDJHRUDELOLW\RUD
VRFLDOLGHQWLW\WKUHDWUHJDUGLQJ
JURXSPHPEHUVKLS 0DMRUDQG
6DZ\HU 

x ,IHOWWKDWWKHHYHQW
UHIOHFWHGSRRUO\RQPH
x ,IHOWWKDWSHRSOHZRXOG
PDNHMXGJPHQWVDERXW
WKHW\SHRISHUVRQ,DP
EDVHGRQWKHHYHQW
x ,ZDVDIUDLGWKDWWKLV
SHUVRQ¶VEHKDYLRU



6&$/(,7(06)25
6859(<


+DYLQJUHDG\RXUVKRSSLQJWULS
VLWXDWLRQZKDWDUHWKHILUVWWZR
WKRXJKWVWKDWFRPHWR\RXU
PLQGDERXWWKDWH[SHULHQFH"
x 7KHUHZDVVRPH
SUHVVXUHWRVHOHFWWKLV
SDUWLFXODULWHP
x ,VHOHFWHGWKLVSDUWLFXODU
LWHPEHFDXVH,IHOW
RWKHUVZDQWHGPHWR
x ,VHOHFWHGWKLVSDUWLFXODU
LWHPEHFDXVH,IHOW,
KDGWR

x ,IHOWSUHVVXUHWREX\WKH
LWHP,ZDVORRNLQJDW
x ,IHOWSHUVXDGHGWR
SXUFKDVHWKLVLWHP

x ,IHOWWKDWWKHLWHP
UHIOHFWHGSRRUO\RQPH
x ,IHOWWKDWSHRSOHZRXOG
PDNHLQFRUUHFW
MXGJPHQWVDERXWWKH
W\SHRISHUVRQ,DP
EDVHGRQWKHLWHP
x ,ZDVDIUDLGWKDWWKLV

6285&( 6 



)LUVWWKUHH
LWHPVDGDSWHG
IURP
0RJLOQHU
5XGQLFNDQG
,\HQJDU

/LFNHO
6FKPDGHU
&XUWLV
6FDUQLHUDQG
$PHV 

7DEOH&RQWLQXHG



&216758&7


'(),1,7,21


JXLGDQFHIRU
FDWHJRUL]DWLRQ
WKUHDWDQG
DFFHSWDQFH
WKUHDW



&DWHJRUL]DWLRQ
7KUHDW

6SHFLILFWKUHDWRI
FDWHJRUL]DWLRQWKUHDW EHLQJ
SUHMXGJHGUHJDUGLQJ
PHPEHUVKLSWRDJURXS 
%UDQVFRPEHHWDO 


6&$/(,7(06)25
6859(<

25,*,1$/6&$/(





ZRXOGEHYLHZHGDV
LQGLFDWLQJVRPHWKLQJ
DERXWWKHSHUVRQ,DP







6285&( 6 


LWHPZRXOGZURQJO\
LQGLFDWHVRPHWKLQJ
DERXWWKHSHUVRQ,DP
x ,IHOWWKDWVRPHRQH
FRXOGIRUPWKHZURQJ
RSLQLRQRIPHEDVHGRQ
WKLVLWHP

x ,IHOWWKDWRWKHUSHRSOH
ZRXOGSODFHPHLQWRD
VRFLDOJURXSWKDW,GLG
QRWEHORQJEDVHGRQ
P\SURGXFWFKRLFH
x ,IHOWWKHLWHP,ZDV
EX\LQJFRXOGSODFHPH
LQWRDVRFLDOJURXS,GR
QRWLGHQWLI\ZLWK
x ,IHOWWKDWRWKHUVFRXOG
XVHWKHLWHPWRSODFH
PHLQWRDVRFLDOJURXS,
GRQRWILW
x ,WKRXJKWWKHLWHP
PLJKWPDNHSHRSOH
WKLQN,DPGLIIHUHQW
WKDQZKR,WKLQN,DP
x ,ZDVDIUDLGVRPHRQH
ZRXOGSODFHPHLQWRD
VRFLDOJURXS,ZRXOG
QRWOLNH

$GDSWHGIURP
GHILQLWLRQE\
%UDQVFRPEHHW
DO

7DEOH&RQWLQXHG



&216758&7


'(),1,7,21


6&$/(,7(06)25
6859(<
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$FFHSWDQFH
7KUHDW


6SHFLILFWKUHDWRIDFFHSWDQFH
WKUHDW IHDURIEHLQJ
GLVUHVSHFWHGRUUHMHFWHG 
%UDQVFRPEHHWDO 




3K\VLFDO
HQFURDFKPHQW

7KHLQYDVLRQRISHUVRQDO

VSDFHRUWKHLQYLVLEOH
ERXQGDU\VXUURXQGLQJDSHUVRQ
WKDWUHVXOWVLQIHHOLQJVRI
GLVFRPIRUW $OWPDQ 

9LVXDO
HQFURDFKPHQW

7KHLQYDVLRQRIYLVXDO

ERXQGDULHVRUWKHHVWLPDWLRQ
LQZKLFKDSHUVRQEHOLHYHVWKH\
DUHEHLQJZDWFKHGE\RWKHUV





6285&( 6 


$GDSWHGIURP
x ,IHOW,PLJKWEH
UHMHFWHGEHFDXVHRIP\ GHILQLWLRQE\
%UDQVFRPEHHW
LWHPFKRLFH
x ,IHOWWKDWRWKHUVPLJKW DO
QRWDFFHSWPHEDVHGRQ
WKLVLWHP
x ,WKRXJKWRWKHUVPLJKW
QRWDGPLWPHDVRQHRI
WKHLURZQEHFDXVHRI
WKLVLWHPFKRLFH


0DQLSXODWLRQFKHFN
([WHQWRI
3OHDVHUDWHKRZSK\VLFDOO\
FORVHDQRWKHUSHUVRQZDVWR
\RXLQWKHVFHQDULRZLWK
EHLQJQRWYHU\FORVHREYLRXV
DQG EHLQJYHU\
FORVHREYLRXV
x 9HU\GLVWDQWYHU\
FORVH
x 9HU\IDUDZD\YHU\
QHDU
x 1RWFORVHYHU\FORVH
E\

0DQLSXODWLRQFKHFN
([WHQWRI
3OHDVHUDWHWKHH[WHQWWKDW
DQRWKHUSHUVRQZDVZDWFKLQJ


7DEOH&RQWLQXHG



&216758&7




'(),1,7,21




25,*,1$/6&$/(



6&$/(,7(06)25
6859(<

\RXLQWKHVFHQDULRZLWK
EHLQJQRWZDWFKHGREYLRXV
DQGEHLQJYHU\ZDWFKHG
REYLRXV
x 1RWZDWFKHGYHU\
ZDWFKHG
x 1RWREVHUYHGYHU\
REVHUYHG
x 1RWSDLGDWWHQWLRQWR
YHU\SDLGDWWHQWLRQWR
x 1RWORRNHGDWYHU\
ORRNHGDW


*LORYLFKHWDO 

3URGXFW7\SH&RQWUROV
,GHQWLILFDWLRQ
3HUFHSWLRQVRIRQHVHOILQ
ZLWKSXUFKDVH
UHODWLRQWRWKHVWHUHRW\SLFDO
LPDJHRIWKHSURGXFWXVHUDQG
WKHFRQJUXHQFHRIHDFKWRHDFK
RWKHU


6285&( 6 


6LUJH\HWDO
x SHRSOHZKR XVHIRFDO SRLQW/LNHUWVFDOH


EUDQG DUHPXFKPRUH
x 3HRSOHZKREX\WKLV
OLNHPHWKDQSHRSOH
LWHPDUHPXFKPRUH
ZKR XVHUHIHUHQW
OLNHPHWKDQSHRSOH
EUDQG 
ZKRGRQ W
x ,FDQLGHQWLI\ZLWK
x ,FDQLGHQWLI\ZLWK
WKRVHSHRSOHZKR
WKRVHSHRSOHZKR
SUHIHUD IRFDOEUDQG 
SUHIHUWKLVLWHP
RYHUD UHIHUHQWEUDQG 
x ,DPYHU\PXFKOLNHWKH
W\SLFDOSHUVRQZKR
x ,DPYHU\PXFKOLNHWKH
W\SLFDOSHUVRQZKR
SUHIHUVWRXVHWKLVLWHP
SUHIHUVWR XVHIRFDO
EUDQG UDWKHUWKDQD
UHIHUHQWEUDQG 
x 7KHLPDJHRIWKH XVHU


7DEOH&RQWLQXHG



&216758&7




'(),1,7,21



$WWLWXGHWRZDUG 'HJUHHWRZKLFKDSHUVRQIHHOV
WKHSURGXFW
WKHSURGXFWH[SUHVVHVWKHVHOI
YDOXH
H[SUHVVLYH
IXQFWLRQ 


25,*,1$/6&$/(



x
x
x
x
x

x

(PEDUUDVVPHQW
IURPSURGXFW





+RZPXFKHPEDUUDVVPHQWWKH
SHUVRQIHHOVUHJDUGLQJWKH
SURGXFW




x
x
x


6&$/(,7(06)25
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RIIRFDOEUDQG LV
KLJKO\FRQVLVWHQWZLWK
KRZ,VHHP\VHOI
BBBBBBBBBBUHIOHFWWKH SRLQW/LNHUWVFDOH
NLQGRISHUVRQ,VHH
x 7KLVSURGXFWLVDQ
P\VHOIWREH
LQVWUXPHQWRIP\VHOI
H[SUHVVLRQ
0\BBBBBBBBBBKHOSV
DVFHUWDLQP\VHOI
x 7KLVSURGXFWSOD\VD
LGHQWLW\
FULWLFDOUROHLQGHILQLQJ
P\VHOIFRQFHSW
0\BBBBBBBBBBPDNHV
PHIHHOJRRGDERXW
x 7KLVSURGXFWKHOSVPH
P\VHOI
WRHVWDEOLVKWKHNLQGRI
SHUVRQ,VHHP\VHOIWR
0\BBBBBBBBBBLVDQ
EH
LQVWUXPHQWRIP\VHOI
H[SUHVVLRQ
0\BBBBBBBBBBSOD\V
DFULWLFDOUROHLQ
GHILQLQJP\VHOI
FRQFHSW
0\BBBBBBBBBBKHOSV
PHWRHVWDEOLVKWKHNLQG
RISHUVRQ,VHHP\VHOI
WREH
1RWHPEDUUDVVHGDWDOO SRLQW/LNHUWVFDOH
YHU\HPEDUUDVVHG
x ,WKLQNWKDWEX\LQJWKLV
SURGXFWLVDZNZDUG
1RWXQFRPIRUWDEOHDW
DOOYHU\XQFRPIRUWDEOH
x ,WZRXOGEH
HPEDUUDVVLQJWREHVHHQ
1RWDZNZDUGDWDOO
EX\LQJWKLVSURGXFWLQD
YHU\DZNZDUG


6285&( 6 


*UHZDOHWDO
 

'DKOHWDO
 





7DEOH&RQWLQXHG






&216758&7

'(),1,7,21



(PEDUUDVVPHQW
DERXWSXUFKDVH



+RZPXFKHPEDUUDVVPHQWWKH
SHUVRQIHHOVDERXWWKHDFWRI
SXUFKDVLQJWKHSURGXFW

$Q[LHW\

$IHHOLQJRIGLVFRPIRUW
DVVRFLDWHGZLWKZRUU\

$QRQ\PLW\

%HLQJXQUHFRJQL]DEOHDQG
XQREVHUYHGLQDSXEOLFVSDFH


6&$/(,7(06)25
6859(<

25,*,1$/6&$/(






x ,WLVYHU\HPEDUUDVVLQJ
WREX\FRQGRPV
x :KHQ,QHHGFRQGRPV,
RIWHQGUHDGKDYLQJWR
JHWWKHP
x ,GRQ¶WWKLQNWKDW
EX\LQJFRQGRPVLV
DZNZDUG
x ,WZRXOGEH
HPEDUUDVVLQJWREHVHHQ
EX\LQJFRQGRPVLQD
VWRUH
x ,DOZD\VIHHOUHDOO\
XQFRPIRUWDEOHZKHQ,
EX\FRQGRPV
x $Q[LRXV
x 1HUYRXV
x 8QFHUWDLQ

x ,EHOLHYHGRWKHUVFRXOG
LGHQWLI\PH U 
x ,IHOWDQRQ\PRXV
x ,IHOWWKDW,ZDV
XQQRWLFHG
x ,IHOWWKDW,ZDVQRW



VWRUH
x ,DOZD\VIHHOUHDOO\
XQFRPIRUWDEOHZKHQ,
EX\WKLVSURGXFW

3OHDVHUDWHKRZWKHRYHUDOO
VKRSSLQJWULSPDGH\RX
IHHO  
x $Q[LRXV
x 1HUYRXV
x 7HQVH
SRLQW/LNHUWVFDOH
x ,IHOWDQRQ\PRXV

6285&( 6 


+HOZHJ
/DUVHQDQG
&ROOLQV 

/DX*HVNDQG
0H\HUV/HY\
'XEH
DQG0RUJDQ
/XFH
 
3LQVRQQHDXOW
DQG+HSSHO
 

7DEOH&RQWLQXHG



&216758&7




'(),1,7,21




6&$/(,7(06)25
6859(<

25,*,1$/6&$/(
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EHLQJHYDOXDWHG

$GGLWLRQDO6XUYH\LWHPV
*HQHUDO
$VVHVVPHQWRIGHVLUHGDQG
)HHOLQJVRI
DFKLHYHGOHYHOVRIJHQHUDO
3ULYDF\
SULYDF\



SRLQW/LNHUWVFDOH
x +RZPXFKSULYDF\
ZRXOG\RXOLNHWRKDYH
x 8VLQJWKHVFDOHEHORZ
LQWKHFLW\SDUN" /LNHUW
SOHDVHUDWHKRZPXFK
VFDOH 
SULYDF\\RXZRXOG
KDYHOLNHGWRKDYHLQ
x +RZPXFKSULYDF\GLG
WKHVFHQDULRGHVFULEHG
\RXDFWXDOO\KDYHLQWKH
FLW\SDUN
x 8VLQJWKHVFDOHEHORZ
SOHDVHUDWHKRZPXFK
SULYDF\\RXIHOW\RX
x ,DPVDWLVILHGLQP\
DFWXDOO\KDGLQWKH
DELOLW\WRFRQWUROWKH
VFHQDULRGHVFULEHG
W\SHVRISHUVRQDO
LQIRUPDWLRQWKDWP\
x &DQFUHDWHGLIIHUHQFH
VFRUHIRUSRVWKRF
RUJDQL]DWLRQFROOHFWVRQ
PH
DQDO\VLVDVZHOO 
x ,KDYHOLWWOHUHDVRQWR
x 8VLQJWKHVFDOHEHORZ
EHFRQFHUQHGDERXWP\
SOHDVHUDWHKRZPXFK
SULYDF\KHUHLQP\
SULYDF\\RXH[SHFWWR
RUJDQL]DWLRQ
KDYHZKLOHVKRSSLQJ
IRUWKHLWHPOLVWHGLQWKH
x ,FRQWUROKRZP\
VFHQDULR
SHUVRQDOLQIRUPDWLRQLV

XVHGE\P\
RUJDQL]DWLRQ
x ,ZDVFRPSOHWHO\
VDWLVILHGLQP\DELOLW\
WRFRQWUROWKHOHYHORI
SULYDF\,KDGLQWKH
VWRUH


*KDUDHL
5DILHLDQDQG
-DODONDPDOL
$OJH
%DOOLQJHU
7DQJLUDODDQG
2DNOH\ 

7DEOH&RQWLQXHG
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x ,KDGOLWWOHUHDVRQWREH
FRQFHUQHGDERXWP\
SULYDF\LQWKLVVWRUH
x ,FRQWUROOHGP\OHYHORI
SULYDF\ZLWKLQWKHVWRUH
x ,KDGFRQWURORYHUZKR
,GHDOWZLWK
,PSRUWDQFHRI
,QJURXS

([WHQWWRZKLFKDSHUVRQ¶V
LGHQWLILFDWLRQZLWKDJURXS
PDNHVXSWKHLURZQVHOILPDJH

6RFLDO
DFFHSWDQFH

+RZLPSRUWDQWLWLVIRUD
SHUVRQWREHDFFHSWHGE\RWKHUV


SRLQW/LNHUWVFDOH
x 2YHUDOOP\JURXS
PHPEHUVKLSVKDYHYHU\
x 2YHUDOOWKHJURXSV,
OLWWOHWRGRZLWKKRZ,
EHORQJWRKDYHDORWWR
IHHODERXWP\VHOI U 
GRZLWKKRZ,IHHO
DERXWP\VHOI
x 7KHVRFLDOJURXSV,
EHORQJWRDUHDQ
x 7KHVRFLDOJURXSV,
LPSRUWDQWUHIOHFWLRQRI
EHORQJWRDUHDQ
ZKR,DP
LPSRUWDQWUHIOHFWLRQRI
ZKR,DP
x 7KHVRFLDOJURXSV,
EHORQJWRDUH
x 7KHVRFLDOJURXSV,
XQLPSRUWDQWWRP\
EHORQJWRDUHLPSRUWDQW
VHQVHRIZKDWNLQGRI
WRP\VHQVHRIWKHNLQG
SHUVRQ,DP U 
RISHUVRQ,DP
x ,QJHQHUDOEHORQJLQJWR
x ,QJHQHUDOEHORQJLQJWR
VRFLDOJURXSVLVDQ
VRFLDOJURXSVLVDQ
LPSRUWDQWSDUWRIP\
LPSRUWDQWSDUWRIP\
VHOILPDJH
VHOILPDJH
x +RZLPSRUWDQWLVLWIRU SRLQW/LNHUWVFDOH
\RXWRORRNDWWUDFWLYHWR
x ,WLVLPSRUWDQWIRUPHWR
RWKHUV"
ORRNDWWUDFWLYHWRRWKHUV
x +RZLPSRUWDQWLVLWIRU


/XKWDQHQDQG
&URFNHU
 

3HFKPDQQ
=KDR
*ROGEHUJDQG
5HLEOLQJ

7DEOH&RQWLQXHG
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x
x
6HOIPRQLWRULQJ 'HJUHHWRZKLFKDSHUVRQLV
DZDUHRIWKHPHDQLQJRIWKHLU
DFWLRQVH[SUHVVLQJKRZWKH\
SHUFHLYHWKHPVHOYHVWREH


+LJKVHOIPRQLWRUVZLOOFKRRVH
HLWKHUWUXHRUIDOVHDVLQGLFDWHG
ZKHUHDVORZVHOIPRQLWRUV
ZLOOSLFNWKHRSSRVLWH

x
x

x

x
x


6&$/(,7(06)25
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\RXWRORRNDWWUDFWLYHWR
GDWHVRUSRWHQWLDO
GDWHV"
+RZLPSRUWDQWLVLWIRU
\RXWRILWLQZLWKNLGV
\RXUDJH"
+RZLPSRUWDQWLVLWIRU
\RXWRILWLQDWSDUWLHV"
SRLQW/LNHUWVFDOH
,ILQGLWKDUGWR
LPLWDWHWKHEHKDYLRURI
x 0\EHKDYLRULVXVXDOO\
RWKHUSHRSOH ) 
DQH[SUHVVLRQRIP\
WUXHLQQHUIHHOLQJV
0\EHKDYLRULV
DWWLWXGHVDQGEHOLHIV
XVXDOO\DQH[SUHVVLRQ
RIP\WUXHLQQHU
IHHOLQJVDWWLWXGHVDQG
EHOLHIV ) 
$WSDUWLHVDQGVRFLDO
JDWKHULQJV,GRQRW
DWWHPSWWRGRRUVD\
WKLQJVWKDWRWKHUVZLOO
OLNH ) 
,FDQRQO\DUJXHIRU
LGHDVZKLFK,DOUHDG\
EHOLHYH ) 
,FDQPDNH
LPSURPSWXVSHHFKHV
HYHQRQWRSLFVDERXW
ZKLFK,KDYHDOPRVWQR
LQIRUPDWLRQ 7 
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6Q\GHU 

7DEOH&RQWLQXHG
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x ,JXHVV,SXWRQD
VKRZWRLPSUHVVRU
HQWHUWDLQSHRSOH 7 
x :KHQ,DPXQFHUWDLQ
KRZWRDFWLQDVRFLDO
VLWXDWLRQ,ORRNWRWKH
EHKDYLRURIRWKHUVIRU
FXHV 7 
x ,ZRXOGSUREDEO\
PDNHDJRRGDFWRU 7 
x ,UDUHO\QHHGWKH
DGYLFHRIP\IULHQGVWR
FKRRVHPRYLHVERRNV
RUPXVLF ) 
x ,VRPHWLPHVDSSHDU
WRRWKHUVWREH
H[SHULHQFLQJGHHSHU
x HPRWLRQVWKDQ,
DFWXDOO\DP 7 
x ,ODXJKPRUHZKHQ
,ZDWFKDFRPHG\ZLWK
RWKHUVWKDQZKHQDORQH
7
x ,QDJURXSRI
SHRSOH,DPUDUHO\WKH
FHQWHURIDWWHQWLRQ ) 
x ,QGLIIHUHQW
VLWXDWLRQVDQGZLWK
GLIIHUHQWSHRSOH,RIWHQ



6285&( 6 


7DEOH&RQWLQXHG
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x

x

x
x

x
x
x
x

DFWOLNHYHU\GLIIHUHQW
SHUVRQV 7 
,DPQRW
SDUWLFXODUO\JRRGDW
PDNLQJRWKHUSHRSOH
OLNHPH ) 
(YHQLI,DPQRW
HQMR\LQJP\VHOI,
RIWHQSUHWHQGWREH
KDYLQJDJRRGWLPH 7 
, PQRWDOZD\VWKH
SHUVRQ,DSSHDUWREH
7
,ZRXOGQRWFKDQJH
P\RSLQLRQV RUWKH
ZD\,GRWKLQJV LQ
RUGHUWRSOHDVH
VRPHRQHHOVHRUZLQ
WKHLUIDYRU ) 
,KDYHFRQVLGHUHG
EHLQJDQHQWHUWDLQHU
7
,QRUGHUWRJHW
DORQJDQGEHOLNHG,
WHQGWREHZKDWSHRSOH
H[SHFWPHWREHUDWKHU
WKDQDQ\WKLQJHOVH 7 
,KDYHQHYHUEHHQ
JRRGDWJDPHVOLNH
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7DEOH&RQWLQXHG
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x

x
x

x

x

&RPSXOVLYH
%X\LQJ

$QLUUHVLVWLEOHXUJHWREX\

x
x
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FKDUDGHVRU
LPSURYLVDWLRQDODFWLQJ
)
,KDYHWURXEOH
FKDQJLQJP\EHKDYLRU
WRVXLWGLIIHUHQWSHRSOH
DQGGLIIHUHQWVLWXDWLRQV
)
$WDSDUW\,OHW
RWKHUVNHHSWKHMRNHV
DQGVWRULHVJRLQJ ) 
,IHHODELWDZNZDUG
LQFRPSDQ\DQGGRQRW
VKRZXSTXLWHVRZHOO
DV,VKRXOG ) 
,FDQORRNDQ\RQH
LQWKHH\HDQGWHOODOLH
ZLWKDVWUDLJKWIDFH LI
IRUDULJKWHQG  7 
,PD\GHFHLYH
SHRSOHE\EHLQJ
IULHQGO\ZKHQ,UHDOO\
GLVOLNHWKHP 7 
:KHQ,KDYHPRQH\, SRLQW/LNHUWVFDOH
FDQQRWKHOSEXWVSHQG
x ,RIWHQEX\VRPHWKLQJ,
SDUWRUDOORILW
VHHLQDVWRUHZLWKRXW
SODQQLQJMXVWEHFDXVH
,RIWHQEX\VRPHWKLQJ,
,¶YHJRWWRKDYHLW
VHHLQDVWRUHZLWKRXW
SODQQLQJMXVWEHFDXVH
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G¶$VWRXV
0DOWDLVDQG
5REHUJH
 

7DEOH&RQWLQXHG
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x
x

x

x

)HDURI
GLVDSSURYDO

7KHZRUU\RIRQH¶VDFWLRQV
EHLQJZURQJDQGUHMHFWHG
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x

x

x

x

,¶YHJRWWRKDYHLW
6KRSSLQJLVDZD\RI
UHOD[LQJDQGIRUJHWWLQJ
P\SUREOHPV
,VRPHWLPHVIHHOWKDW
VRPHWKLQJLQVLGH
SXVKHVPHWRJR
VKRSSLQJ
7KHUHDUHWLPHVZKHQ,
KDYHDVWURQJXUJHWR
EX\ FORWKLQJPXVLF
MHZHOU\ 
$WWLPHV,KDYHIHOW
VRPHZKDWJXLOW\DIWHU
EX\LQJEHFDXVHLW
VHHPHGXQUHDVRQDEOH
,XVHGWKHULVN
LQIRUPDWLRQEHFDXVH,
ZRUU\ZKDWRWKHUVPD\
WKLQNRIPH
:KDWRWKHUVWKRXJKWRI
PHGLGQRWLQIOXHQFH
WKHZD\,XVHGWKHULVN
LQIRUPDWLRQ U 
,ZDVDIUDLGSHRSOH
ZRXOGILQGIDXOWZLWK
PHLI,GLGQ¶WXVHWKH
ULVNLQIRUPDWLRQ
7KHGLVDSSURYDORI
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:DWVRQDQG
x ,IVRPHRQHLV
HYDOXDWLQJPH,WHQGWR )ULHQG 
H[SHFWWKHZRUVW

7DEOH&RQWLQXHG
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6DWLVIDFWLRQ

+RZPXFKDSHUVRQILQGVWKH
VKRSSLQJWULSWRPDWFKRU
H[FHHGH[SHFWDWLRQV

7UXVW

%HOLHILQWKHLQWHJULW\RIWKH
RWKHU

/R\DOW\WRWKH
VWRUH

$QDFWLRQDQGEHKDYLRUDO
LQWHQWLRQWRVKRSDJDLQDWD
VWRUHLQWKHIXWXUH
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RWKHUVZRXOGKDYHOLWWOH
HIIHFWRQZKHWKHU,
XVHGWKHULVN
LQIRUPDWLRQ U 
x ,IVRPHRQHLV
HYDOXDWLQJPH,WHQGWR
H[SHFWWKHZRUVW
x ,DPXVXDOO\FRQILGHQW
WKDWRWKHUVZLOOKDYHD
IDYRUDEOHLPSUHVVLRQRI
PHHYHQLI,GLVDJUHH
ZLWKWKHP U 
x 2YHUDOO,DPVDWLVILHG SRLQW/LNHUWVFDOH
ZLWKP\VKRSSLQJWULS
x 2YHUDOO,DPVDWLVILHG
WRGD\
ZLWKP\VKRSSLQJWULS
WRGD\
x 7KLVVKRSSLQJ
H[SHULHQFHZDVYHU\
x 7KLVVKRSSLQJ
VDWLVIDFWRU\
H[SHULHQFHZDVYHU\
VDWLVIDFWRU\
x ,IHOWJRRGDERXWP\
VKRSSLQJWULS
x ,ZDVKDSS\ZLWKP\
VKRSSLQJWULS
,IHHOWKDW,FDQWUXVWP\BBBBB SRLQW/LNHUWVFDOH
FRPSOHWHO\
x ,IHHOWKDW,FDQWUXVW
WKLVVWRUHFRPSOHWHO\
SRLQW/LNHUWVFDOH
x +RZOLNHO\DUH\RXWR
GRPRVWRI\RXUIXWXUH
x ,ZRXOGGRIXWXUH
VKRSSLQJDWWKLVVWRUH"
VKRSSLQJDWWKLVVWRUH


6285&( 6 


+DXVNQHFKW
6ZDQ
7UDZLFNDQG
&DUUROO 

/DU]HOHUHDQG
+XVWRQ 
6LUGHVKPXNK
6LQJKDQG
6DERO 

7DEOH&RQWLQXHG
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x +RZOLNHO\DUH\RXWR
UHFRPPHQGWKLVVWRUH
WRIULHQGVQHLJKERUV
DQGUHODWLYHV
x +RZOLNHO\DUH\RXWR
8VHWKLVVWRUHWKHYHU\
QH[WWLPH\RXQHHGWR
VKRSIRUDBBBBLWHP
x +RZOLNHO\DUH\RXWR
VSHQGPRUHWKDQ
RI\RXUBBBEXGJHWDW
WKLVVWRUH"
x )UHTXHQF\RI 
3XUFKDVH




x *HQGHU

x $JH

x 5DFH

x ,QFRPH

x (GXFDWLRQ



x +RZRIWHQGR\RX
SXUFKDVHWKHSURGXFW
OLVWHGLQWKHVFHQDULR
QHYHUUDUHO\
VRPHWLPHVRIWHQDOORI
WKHWLPH
x 3OHDVHLQGLFDWH\RXU
JHQGHU
x 3OHDVHVHOHFWZKLFKDJH
UDQJH\RXIDOOLQWR
x 3OHDVHLQGLFDWHZKLFK
UDFH\RXLGHQWLI\ZLWK
x 3OHDVHVHOHFW\RXU
DQQXDOLQFRPH
x 3OHDVHLQGLFDWHWKH
KLJKHVWOHYHORI
HGXFDWLRQ\RXKDYH
















7DEOH&RQWLQXHG
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)LOWHUTXHVWLRQ



3UHWHVW
TXHVWLRQVRQO\
UHJDUGLQJ
FODULW\RI
VXUYH\
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DWWDLQHG

x 3OHDVHVHOHFWIRUWKLV
LWHP
2QDVFDOHRIZLWKEHLQJ 
WKHOHDVWFOHDUUHDOLVWLFDQG
EHLQJWKHPRVWFOHDUUHDOLVWLF
SOHDVHUDWHWKHVXUYH\RQWKH
IROORZLQJ
x 7KHVFHQDULRV
GHVFULEHGZHUHFOHDU
x 7KHVFHQDULRV
GHVFULEHGZHUHUHDOLVWLF
x 7KHTXHVWLRQVLQWKH
VXUYH\ZHUHFOHDU
x 7KHLQVWUXFWLRQVIRUWKH
VXUYH\ZHUHFOHDU
x 3OHDVHHQWHUDQ\
FRPPHQWVUHJDUGLQJ
WKHFODULW\RURWKHU
DVSHFWVRIWKHVXUYH\
GHVLJQKHUHBBBBBBB




$OOLWHPVRQDYHU\VWURQJO\GLVDJUHHYHU\VWURQJO\DJUHHVFDOHXQOHVVHQGSRLQWVQRWHGRWKHUZLVH



6WXG\([DPLQDWLRQRIWKH0RGHUDWRU
6WXG\XVHGWKHVDPHIUDPHZRUNDVVWXG\UHSOLFDWLQJWKHILQGLQJVDQGDGGLQJWKH
H[DPLQDWLRQRIWKHPRGHUDWRUOHJLWLPDF\WRWHVWK\SRWKHVLV7ZRSURGXFWVZHUHXVHGLQVWXG\
 IRRWIXQJDODQGKHPRUUKRLGFUHDPWKHVDPHDVLQVWXG\WRVKRZFRQVLVWHQF\ ZLWKDQ
DGGLWLRQDOPDQLSXODWLRQRIOHJLWLPDF\RIWKUHDW DVRSHUDWLRQDOL]HGE\DSSURSULDWHQHVVRI
HQFURDFKPHQW7KHPDQLSXODWLRQRIOHJLWLPDF\RIWKUHDWZDVSUHWHVWHG 6WXG\ZDVD
KLJKORZYLVXDOHQFURDFKPHQW [ KLJKORZSK\VLFDOHQFURDFKPHQW [ OHJLWLPDF\RIWKUHDW
ORZKLJK GHVLJQDFURVVSURGXFWVUHVXOWLQJLQVFHQDULRV
3UHWHVW


$SUHWHVWZDVFRQGXFWHGWRHQVXUHVXFFHVVIXOPDQLSXODWLRQRIOHJLWLPDF\RIWKUHDW

3K\VLFDODQGYLVXDOPDQLSXODWLRQVZHUHDOVRFKHFNHGWRHQVXUHWKRVHZHUHVXFFHVVIXOZLWKWKH
DGGLWLRQRIOHJLWLPDF\3DUWLFLSDQWVRIWKHSUHWHVWZHUHDOVRDVNHGWROLVWZKDWWKH\SHUFHLYHGWR
EHOHJLWLPDWHUHDVRQVIRUDQHPSOR\HHRIDVWRUHWRLQYDGHWKHLUSULYDF\ SK\VLFDOO\DQGYLVXDOO\ 
7KHWRSWZRUHDVRQVOLVWHG WKHIWDQGDVVLVWDQFHSXUSRVHV ZHUHFROOHFWHGWREHXVHGDVSRVVLEOH
FRQWUROVIRUWKHPDLQWHVW
6DPSOLQJ


7KHVDPSOHIRUVWXG\LQFOXGHGDQRQOLQHFRQVXPHUSDQHOXVLQJ$PD]RQ¶V0HFKDQLFDO

7XUN 0WXUN 6LPLODUWRVWXG\WKHVXUYH\ZDVSRVWHGRQ0WXUNIRUDIHHRIDQGDOLQN
WRWKHVXUYH\RQ4XDOWULFV3DUWLFLSDQWVZHUHUDQGRPO\JLYHQRQHVFHQDULRWRUHDGIROORZHGE\
WKHVXUYH\LWHPV$ILOWHUTXHVWLRQHOLPLQDWHGDQ\SDUWLFLSDQWVQRWIXOO\UHDGLQJWKHVFHQDULRDQG
LWHPV 2SSHKHLPHUHWDO SDUWLFLSDQWVZHUHQHHGHG VFHQDULRVDQGSDUWLFLSDQWV
SHUVFHQDULR $SUHWHVWZDVFRQGXFWHGZLWKWKHVFHQDULRVWRHQVXUHWKHOHJLWLPDF\RIWKUHDW



PDQLSXODWLRQZDVSHUFHLYHGFRUUHFWO\DVZHOODVWKHSK\VLFDODQGYLVXDOHQFURDFKPHQW
PDQLSXODWLRQV7KHILQDOVXUYH\ZDVODLGRXWLQWKHIROORZLQJRUGHU
x 3XUFKDVHSUHVVXUH
x 6RFLDOLGHQWLW\WKUHDWV
x 3URGXFWW\SHFRQWUROV
R ,GHQWLILFDWLRQZLWKLWHP
R ([SUHVVLYHQHVVRILWHP
R (PEDUUDVVPHQWSXUFKDVLQJLWHP
R $Q[LHW\SXUFKDVLQJLWHP
x 0DQLSXODWLRQFKHFNV
R /HJLWLPDF\RIWKUHDW
R 3K\VLFDOHQFURDFKPHQW
R 9LVXDOHQFURDFKPHQW
x $QRQ\PLW\FRQWURO
x 0RWLYHFRQWURO
x $GGLWLRQDO6XUYH\,WHPV &RQWURO9DULDEOHV 
R *HQHUDOIHHOLQJVRISULYDF\
R ,PSRUWDQFHRILQJURXS
R 6RFLDO$FFHSWDQFH
R 6HOIPRQLWRULQJ
R &RPSXOVLYHEX\LQJ
R )HDURIGLVDSSURYDO
R 6DWLVIDFWLRQ
R 7UXVW
R /R\DOW\WRWKHVWRUH
x 'HPRJUDSKLFV
R )UHTXHQF\RISXUFKDVH
R *HQGHU
R $JH
R 5DFH
&RQWUROV


7KHSURGXFWW\SHFRQWUROV H[SUHVVLYHQHVVDQGDQ[LHW\ DQGDQRQ\PLW\WKDWZHUH

VXFFHVVIXOO\XVHGLQVWXG\ZHUHDOVRXVHGLQVWXG\$VVWXG\H[WHQGVVWXG\DGGLWLRQDO
FRQWUROVZHUHDOVRFROOHFWHGIRUSRVVLEOHDGGLWLRQ6WXG\DGGVDPRGHUDWRURIOHJLWLPDF\RI
WKUHDWZKLFKFDSWXUHVKRZMXVWLILDEOHDVKRSSHUIHHOVWKHHQFURDFKHURQSULYDF\LV7KH
OHJLWLPDF\RIDQHQWLW\LVRIWHQOLQNHGZLWKHOHPHQWVRIWUXVW (YHUDUGDQG*DOOHWWD
6NDQNHU8UEDQDQG6XOWDQ 7UXVWLQDUHWDLOVWRUHLVFORVHO\FRQQHFWHGWRVDWLVIDFWLRQDQG


OR\DOW\LQWHQWLRQV %DOO&RHOKRDQG0DFKDV)ODYLDQDQG*XLQDOLX 7KHUHIRUH
VWXG\FROOHFWHGLWHPVRQVDWLVIDFWLRQWUXVWDQGOR\DOW\LQWHQWLRQVDVSRVVLEOHFRQWUROVLQGDWD
DQDO\VLV




7DEOH0DQLSXODWLRQVIRU6WXG\ZLWK/HJLWLPDF\0RGHUDWRU
0DQLSXODWLRQ
/RZSK\VLFDO
/RZYLVXDO
OHJLWLPDWH



/RZSK\VLFDO
/RZYLVXDO
LOOHJLWLPDWH



+LJKSK\VLFDO
/RZYLVXDO
OHJLWLPDWH



+LJKSK\VLFDO
/RZYLVXDO
LOOHJLWLPDWH



/RZSK\VLFDO
+LJKYLVXDO
OHJLWLPDWH


6FHQDULRV
,PDJLQHWKDW\RXKDYHUXQRXWRIDIHZLWHPVDQGQHHGWRPDNHDVKRSSLQJWULS
WRDORFDOVWRUH<RXJRWRDVKRSSLQJFHQWHU HJDGUXJVWRUHJURFHU\VWRUHRU
VXSHUFHQWHU WKDW\RXIUHTXHQWZLWKDOLVWRILWHPVWRSXUFKDVH<RXVWDUWWRZDON
DURXQGWKHVWRUHWRILQGDQGVHOHFW\RXULWHPV$V\RXJHWWRWKHILUVWLWHPRQ
\RXUOLVWIRRWIXQJDOFUHDPKHPRUUKRLGFUHDPQRHPSOR\HHLVZDWFKLQJ\RXRU
FDQVHHZKDW\RXDUHGRLQJDQGQRHPSOR\HHLVSK\VLFDOO\FORVHWR\RXDQGWKDW
VHHPVDSSURSULDWHDQGQRUPDO$V\RXFRQWLQXHORRNLQJIRU\RXULWHP\RX
FKHFNDQGDQHPSOR\HHLVVWLOOQRWFORVHWR\RXRUREVHUYLQJ\RXDQGWKDWVWLOO
IHHOVDFFHSWDEOH
,PDJLQHWKDW\RXKDYHUXQRXWRIDIHZLWHPVDQGQHHGWRPDNHDVKRSSLQJWULS
WRDORFDOVWRUH<RXJRWRDVKRSSLQJFHQWHU HJDGUXJVWRUHJURFHU\VWRUHRU
VXSHUFHQWHU WKDW\RXIUHTXHQWZLWKDOLVWRILWHPVWRSXUFKDVH<RXVWDUWWRZDON
DURXQGWKHVWRUHWRILQGDQGVHOHFW\RXULWHPV$V\RXJHWWRWKHILUVWLWHPRQ
\RXUOLVWIRRWIXQJDOFUHDPKHPRUUKRLGFUHDPQRHPSOR\HHLVZDWFKLQJ\RXRU
FDQVHHZKDW\RXDUHGRLQJDQGQRHPSOR\HHLVSK\VLFDOO\FORVHWR\RXDQGWKDW
VHHPVLQDSSURSULDWHDQGDEQRUPDO$V\RXFRQWLQXHORRNLQJIRU\RXULWHP\RX
FKHFNDQGDQHPSOR\HHLVVWLOOQRWFORVHWR\RXRUREVHUYLQJ\RXDQGWKDWVWLOO
IHHOVXQDFFHSWDEOH
,PDJLQHWKDW\RXKDYHUXQRXWRIDIHZLWHPVDQGQHHGWRPDNHDVKRSSLQJWULS
WRDORFDOVWRUH<RXJRWRDVKRSSLQJFHQWHU HJDGUXJVWRUHJURFHU\VWRUHRU
VXSHUFHQWHU WKDW\RXIUHTXHQWZLWKDOLVWRILWHPVWRSXUFKDVH<RXVWDUWWRZDON
DURXQGWKHVWRUHWRILQGDQGVHOHFW\RXULWHPV$V\RXJHWWRWKHILUVWLWHPRQ
\RXUOLVWIRRWIXQJDOFUHDPKHPRUUKRLGFUHDPDQHPSOR\HHKDVFRPHWRWKH
VDPHSURGXFW\RXDUHDQGLVVWDQGLQJYHU\FORVHWR\RX7KH\DUHQRWZDWFKLQJ
\RXRUVHHLQJZKDW\RXDUHGRLQJDQGWKHLUEHKDYLRUVHHPVDSSURSULDWHDQG
QRUPDO$V\RXFRQWLQXHORRNLQJIRU\RXULWHP\RXFKHFNDQGWKHHPSOR\HHLV
VWLOOYHU\FORVHWR\RXEXWQRWREVHUYLQJZKDW\RXDUHGRLQJDQGWKDWVWLOOIHHOV
DFFHSWDEOH

,PDJLQHWKDW\RXKDYHUXQRXWRIDIHZLWHPVDQGQHHGWRPDNHDVKRSSLQJWULS
WRDORFDOVWRUH<RXJRWRDVKRSSLQJFHQWHU HJDGUXJVWRUHJURFHU\VWRUHRU
VXSHUFHQWHU WKDW\RXIUHTXHQWZLWKDOLVWRILWHPVWRSXUFKDVH<RXVWDUWWRZDON
DURXQGWKHVWRUHWRILQGDQGVHOHFW\RXULWHPV$V\RXJHWWRWKHILUVWLWHPRQ
\RXUOLVWIRRWIXQJDOFUHDPKHPRUUKRLGFUHDPDQHPSOR\HHKDVFRPHWRWKH
VDPHSURGXFW\RXDUHDQGLVVWDQGLQJYHU\FORVHWR\RX7KH\DUHQRWZDWFKLQJ
\RXRUVHHLQJZKDW\RXDUHGRLQJDQGWKHLUEHKDYLRUVHHPVLQDSSURSULDWHDQG
DEQRUPDO$V\RXFRQWLQXHORRNLQJIRU\RXULWHP\RXFKHFNDQGWKHHPSOR\HH
LVVWLOOYHU\FORVHWR\RXEXWQRWREVHUYLQJZKDW\RXDUHGRLQJDQGWKDWVWLOOIHHOV
XQDFFHSWDEOH
,PDJLQHWKDW\RXKDYHUXQRXWRIDIHZLWHPVDQGQHHGWRPDNHDVKRSSLQJWULS
WRDORFDOVWRUH<RXJRWRDVKRSSLQJFHQWHU HJDGUXJVWRUHJURFHU\VWRUHRU
VXSHUFHQWHU WKDW\RXIUHTXHQWZLWKDOLVWRILWHPVWRSXUFKDVH<RXVWDUWWRZDON
DURXQGWKHVWRUHWRILQGDQGVHOHFW\RXULWHPV$V\RXJHWWRWKHILUVWLWHPRQ



7DEOH&RQWLQXHG
0DQLSXODWLRQ
6FHQDULRV

\RXUOLVWIRRWIXQJDOFUHDPKHPRUUKRLGFUHDPQRRQHLVSK\VLFDOO\FORVHWR
\RXEXWDQHPSOR\HHQRWLQWKHDUHDLVZDWFKLQJ\RXDQGWKHLUEHKDYLRUVHHPV
DSSURSULDWHDQGQRUPDO$V\RXFRQWLQXHORRNLQJIRU\RXULWHP\RXFKHFNDQG
DUHVWLOODORQHLQWKHDUHDEXWWKHHPSOR\HHLVVWLOOREVHUYLQJ\RXIURPDGLVWDQFH
DQGWKDWVWLOOIHHOVDFFHSWDEOH
/RZSK\VLFDO ,PDJLQHWKDW\RXKDYHUXQRXWRIDIHZLWHPVDQGQHHGWRPDNHDVKRSSLQJWULS
+LJKYLVXDO WRDORFDOVWRUH<RXJRWRDVKRSSLQJFHQWHU HJDGUXJVWRUHJURFHU\VWRUHRU
LOOHJLWLPDWH
VXSHUFHQWHU WKDW\RXIUHTXHQWZLWKDOLVWRILWHPVWRSXUFKDVH<RXVWDUWWRZDON

DURXQGWKHVWRUHWRILQGDQGVHOHFW\RXULWHPV$V\RXJHWWRWKHILUVWLWHPRQ
\RXUOLVWIRRWIXQJDOFUHDPKHPRUUKRLGFUHDPQRRQHLVSK\VLFDOO\FORVHWR

\RXEXWDQHPSOR\HHQRWLQWKHDUHDLVZDWFKLQJ\RXDQGWKHLUEHKDYLRUVHHPV
LQDSSURSULDWHDQGDEQRUPDO$V\RXFRQWLQXHORRNLQJIRU\RXULWHP\RXFKHFN
DQGDUHVWLOODORQHLQWKHDUHDEXWWKHHPSOR\HHLVVWLOOREVHUYLQJ\RXIURPD
GLVWDQFHDQGWKDWVWLOOIHHOVXQDFFHSWDEOH
+LJKSK\VLFDO ,PDJLQHWKDW\RXKDYHUXQRXWRIDIHZLWHPVDQGQHHGWRPDNHDVKRSSLQJWULS
+LJKYLVXDO WRDORFDOVWRUH<RXJRWRDVKRSSLQJFHQWHU HJDGUXJVWRUHJURFHU\VWRUHRU
VXSHUFHQWHU WKDW\RXIUHTXHQWZLWKDOLVWRILWHPVWRSXUFKDVH<RXVWDUWWRZDON
OHJLWLPDWH

DURXQGWKHVWRUHWRILQGDQGVHOHFW\RXULWHPV$V\RXJHWWRWKHILUVWLWHPRQ

\RXUOLVWIRRWIXQJDOFUHDPKHPRUUKRLGFUHDPDQHPSOR\HHKDVFRPHWRWKH
VDPHSURGXFW\RXDUHDQGLVVWDQGLQJYHU\FORVHWR\RX7KHHPSOR\HHLV
ZDWFKLQJ\RXDQGWKHLUEHKDYLRUVHHPVDSSURSULDWHDQGQRUPDO$V\RX
FRQWLQXHORRNLQJIRU\RXULWHP\RXFKHFNDQGWKHHPSOR\HHLVVWLOOYHU\FORVHWR
\RXDQGREVHUYLQJ\RXDQGWKDWVWLOOIHHOVDFFHSWDEOH
+LJKSK\VLFDO ,PDJLQHWKDW\RXKDYHUXQRXWRIDIHZLWHPVDQGQHHGWRPDNHDVKRSSLQJWULS
+LJKYLVXDO WRDORFDOVWRUH<RXJRWRDVKRSSLQJFHQWHU HJDGUXJVWRUHJURFHU\VWRUHRU
LOOHJLWLPDWH
VXSHUFHQWHU WKDW\RXIUHTXHQWZLWKDOLVWRILWHPVWRSXUFKDVH<RXVWDUWWRZDON

DURXQGWKHVWRUHWRILQGDQGVHOHFW\RXULWHPV$V\RXJHWWRWKHILUVWLWHPRQ

\RXUOLVWIRRWIXQJDOFUHDPKHPRUUKRLGFUHDPDQHPSOR\HHKDVFRPHWRWKH
VDPHSURGXFW\RXDUHDQGLVVWDQGLQJYHU\FORVHWR\RX7KHHPSOR\HHLV
ZDWFKLQJ\RXDQGWKHLUEHKDYLRUVHHPVLQDSSURSULDWHDQGDEQRUPDO$V\RX
FRQWLQXHORRNLQJIRU\RXULWHP\RXFKHFNDQGWKHHPSOR\HHLVVWLOOYHU\FORVHWR
\RXDQGREVHUYLQJ\RXDQGWKDWVWLOOIHHOVXQDFFHSWDEOH




7DEOH/HJLWLPDF\RI7KUHDW,WHPVIRU6WXGLHVDQG
&216758&7
/HJLWLPDF\





























'(),1,7,21
$MXVWLILDEOHUHDVRQIRUWKH
HQFURDFKPHQW

6&$/(,7(06)25
6859(<
x 7KHHPSOR\HH¶V
EHKDYLRUZDV
DFFHSWDEOH
x 7KHHPSOR\HH¶V
EHKDYLRUZDVQRUPDO
x 7KHHPSOR\HH¶V
EHKDYLRUZDVOHJLWLPDWH
x 7KHHPSOR\HH¶V
EHKDYLRUZDVGHVLUDEOH
x 7KHHPSOR\HH¶V
EHKDYLRUZDVSURSHU
x 7KHHPSOR\HH¶V
EHKDYLRUZDV
DSSURSULDWH
x 7KHHPSOR\HH¶V
EHKDYLRUZDVIDLU

25,*,1$/6&$/(
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$GDSWHGIURP
GHILQLWLRQVLQ
OLWHUDWXUH
(OOHPHUV
:LONHDQG
.QLSSHQEHUJ

+XPSKUH\V

+XPSKUH\V
DQG/DWRXU

6XFKPDQ
 




x $QHPSOR\HHZDV

ZDWFKLQJPHEHFDXVHLW
*DVNL
ZDVWKHLUGXW\
*HRUJH 
x $QHPSOR\HHZDV

REOLJDWHGWRZDWFKPH 
x $QHPSOR\HHKDGWKH
ULJKWWRZDWFKPH
x $QHPSOR\HHJRWFORVH
WRPHEHFDXVHLWZDV
WKHLUGXW\
x $QHPSOR\HHZDV
REOLJDWHGWRJHWFORVHWR

7DEOH&RQWLQXHG
&216758&7




$GGLWLRQDO
LWHPVIRU
PRWLYH

'(),1,7,21

3RVVLEOHUHDVRQVIRU
HQFURDFKPHQW

25,*,1$/6&$/(

6&$/(,7(06)25
6859(<
PH
x $QHPSOR\HHKDGWKH
ULJKWWRJHWFORVHWRPH
x $QHPSOR\HHZDV
ORRNLQJDW\RXIRUWKHIW
SXUSRVHV
x $QHPSOR\HHZDVQHDU
\RXIRUWKHIWSXUSRVHV
x $QHPSOR\HHZDV
ORRNLQJDW\RXUIRU
DVVLVWDQFHSXUSRVHV
x $QHPSOR\HHZDVQHDU
\RXIRUDVVLVWDQFH
SXUSRVHV








6285&( 6 

7RSUHDVRQV
OLVWHGLQ
SUHWHVWIRU
OHJLWLPDWH
UHDVRQVIRU
SULYDF\WREH
LQYDGHG

6WXG\([DPLQDWLRQRIWKH0RGHO([SDQVLRQ


6WXG\ZDVD YLVXDOHQFURDFKPHQWORZKLJK [ SK\VLFDOHQFURDFKPHQWORZKLJK 

[ OHJLWLPDF\RIWKUHDWORZKLJK YLGHRVFHQDULRH[SHULPHQWGHVLJQRIWKHIXOOPRGHOLQFOXGLQJ
WKHPRGHUDWRUIHHOLQJVRIFRQWURODQGDEDQGRQPHQWEDVNHWLQWHQWLRQV6WXG\UHSOLFDWHVDQG
H[WHQGVWKHSULRUWZRVWXGLHV7KHPRGHOZDVH[WHQGHGWRLQFOXGHIHHOLQJVRIFRQWUROWHPSRUDU\
DEDQGRQPHQWRIDUHDSHUPDQHQWDEDQGRQPHQWRIDUHDVWRUHDQGSXUFKDVHLQWHQWLRQV EDVNHW
VL]H WKXVWHVWLQJK\SRWKHVHV6L[WHHQYLGHRVFHQDULRV ORZKLJKYLVXDODQGORZKLJK
SK\VLFDODFURVVWZRSURGXFWVIRUWZRDFWRUV ZHUHFUHDWHGWRDGGUHDOLVPWRWKHVKRSSLQJ
VLWXDWLRQZKLOHNHHSLQJKLJKOHYHOVRIFRQWURO3DUWLFLSDQWVUHFHLYHGRQHYLGHRVFHQDULRDQG
DQVZHUHGDVXUYH\DERXWWKHLUVKRSSLQJH[SHULHQFH/HJLWLPDF\RIWKUHDWZDVPHDVXUHGQRW
PDQLSXODWHGLQWKHYLGHRVFHQDULRVDQGXVHGDVDFRQWLQXRXVYDULDEOHIRUDQDO\VLV
6DPSOLQJ
7KHVDPSOHIRUVWXG\DOVRFDPHIURPDQRQOLQHFRQVXPHUSDQHO3DUWLFLSDQWVZHUH
JLYHQDUDQGRPO\FKRVHQYLGHRVFHQDULRDQGDVNHGWRFRPSOHWHDVXUYH\IROORZLQJWKHYLGHR$
VDPSOHVL]HRIZDVQHHGHG SDUWLFLSDQWVSHUFHOOZLWKIRXUFHOOVIRUWZRSURGXFWV  6DZ\HU
DQG%DOO 9LGHRVIRUHDFKSURGXFWZHUHVSOLWEHWZHHQDPDOHDQGIHPDOHDFWRU
2YHUYLHZRI6WXG\



3DUWLFLSDQWVRIWKHVWXG\ZDWFKHGDYLGHRIURPILUVWSHUVRQSHUVSHFWLYHZKHUHDQDFWRU
HQFURDFKHGXSRQWKHLUSULYDF\DWRQHRIIRXUOHYHOVORZSK\VLFDOORZYLVXDOKLJKSK\VLFDO
ORZYLVXDOORZSK\VLFDOKLJKYLVXDODQGKLJKSK\VLFDOKLJKYLVXDO3DUWLFLSDQWVYLHZHGWKH
YLGHRVFHQDULRIURPWKHLUYLHZSRLQWDQGVDZWKDWWKH\ZHUHVKRSSLQJIRUDSDUWLFXODULWHP HLWKHU
IRRWIXQJDOFUHDPRUKHPRUUKRLGFUHDP $FWRUVZHUHURXJKO\WKHVDPHDJH DJHGLIIHUHGE\



DSSUR[LPDWHO\PRQWKV EXWDOWHUQDWHGEHWZHHQDPDOHDQGIHPDOHDQGZHUHGUHVVHGLQVLPLODU
FORWKHVWRORRNOLNHDVWRUHHPSOR\HH$VUHVHDUFKKDVVKRZQGLIIHUHQFHVLQUHVSRQVHVWRPDOH
DQGIHPDOHFRQIHGHUDWHVWKHJHQGHURIWKHDFWRUVZDVFROOHFWHGWRXVHDVDFRQWUROYDULDEOHEXW
PRVWDFWRUFKDUDFWHULVWLFVZHUHNHSWDVVLPLODUDVSRVVLEOH$SUHWHVWZDVFRQGXFWHGWRHQVXUHWKDW
WKHFRQIHGHUDWHVXVHGZHUHVLPLODULQSK\VLFDODWWUDFWLYHQHVVDQGSK\VLFDOFKDUDFWHULVWLFV


0DQLSXODWLRQVZHUHWDNHQIURPSUHYLRXVVWXGLHVRISK\VLFDODQGYLVXDOLQYDVLRQV$LHOOR

DQG$LHOOR  IRXQGWKDWDGLVWDQFHRILQFKHVZRXOGVXIILFLHQWO\LQYDGHSHUVRQDOVSDFH
DQGFDXVHGLVFRPIRUWDQGRYHUIHHWZDVHQRXJKWRQRWEHLQTXHVWLRQRISHUVRQDOVSDFH
(OOVZRUWKDQG&DUOVPLWK  IRXQGVLJQLILFDQWUHVXOWVRIH\HHQJDJHPHQWXVLQJVHFRQG
GXUDWLRQVWDUHVWLPHVGXULQJDPLQXWHLQWHUYLHZ(OOVZRUWKHWDO  XVHGJD]LQJ
WLPHVUDQJLQJIURPVHFRQGVDFURVVWZRVWXGLHVDQGIRXQGWKDWWLPHLVQRWFRUUHODWHGWR
HIIHFWVEXWUDWKHUWKHUHFRJQLWLRQRIEHLQJVWDUHGDWFDXVHVHIIHFWV7KHUHIRUHWKHYLGHRVKRZHG
FRQIHGHUDWHVIRURQHVHFRQGWREHPRUHUHDOLVWLFDVWKHJODQFHRIWKHFRQIHGHUDWHZDVHQRXJK
WLPHIRUYLHZHUVWRUHFRJQL]HWKHLUEHKDYLRU (OOVZRUWKHWDO $ILYHVHFRQGVWDUHWLPHRI
WKHFRQIHGHUDWHLQWKHYLGHRZDVXQUHDOLVWLFDQGQRWXVHGIRUILQDOVFHQDULRV3DUWLFLSDQWVZHUH
DVNHGWRDQVZHUVXUYH\TXHVWLRQVEDVHGRQWKHLUVLWXDWLRQZKLOHVKRSSLQJ


$VXUYH\DIWHUWKHSDUWLFLSDQWVZDWFKWKHYLGHRZLOOIROORZDQGEHLQWKHIROORZLQJRUGHU
x 'HSHQGHQW9DULDEOHV
R $EDQGRQPHQW WHPSRUDU\DQGSHUPDQHQW 
R 3XUFKDVHLQWHQWLRQV
x )HHOLQJVRI&RQWURO
x 3XUFKDVHSUHVVXUH
x 6RFLDOLGHQWLW\WKUHDWV
x /HJLWLPDF\
x 0DQLSXODWLRQFKHFNV
R 3K\VLFDOHQFURDFKPHQW
R 9LVXDOHQFURDFKPHQW
x $WWUDFWLYHQHVVRIDFWRU
x &URZGLQJ


x 3URGXFWW\SHFRQWUROV
R ,GHQWLILFDWLRQZLWKLWHP
R ([SUHVVLYHQHVVRILWHP
R (PEDUUDVVPHQWSXUFKDVLQJLWHP
R $Q[LHW\SXUFKDVLQJLWHP
x $GGLWLRQDO6XUYH\,WHPV &RQWURO9DULDEOHV 
R *HQHUDOIHHOLQJVRISULYDF\
R $QRQ\PLW\
R ,PSRUWDQFHRILQJURXS
R 6RFLDO$FFHSWDQFH
R 6HOIPRQLWRULQJ
R &RPSXOVLYHEX\LQJ
R )HDURIGLVDSSURYDO
R 6DWLVIDFWLRQ
R 7UXVW
R /R\DOW\WRWKHVWRUH
R $WWLWXGHUHJDUGLQJVDIHW\
R 5HDOLVP
R 5LVNDYHUVLRQ
R $URXVDOVHHNLQJ
x 'HPRJUDSKLFV
R )UHTXHQF\RISXUFKDVH
R *HQGHU
R 5DFH
R $JH
R ,QFRPH
R (GXFDWLRQ
&RQWUROV
$VLQVWXGLHVDQGFRQWUROVZHUHXVHGIRUVWXG\,QDGGLWLRQWRWKHDQ[LHW\
H[SUHVVLYHQHVVDQGDQRQ\PLW\FRQWUROVXVHGIRUWKHWZRSUHYLRXVVWXGLHVVWXG\DGGHGFRQWUROV
RIFURZGLQJJHQGHURIWKHDFWRULQWKHYLGHRIUHTXHQF\RISXUFKDVHDQGDURXVDOVHHNLQJ
$OWPDQ  VWDWHGWKDWLQYDVLRQVRISULYDF\ZHUHDQDQWHFHGHQWWRDSHUVRQIHHOLQJFURZGHG
,WHPVIRUDFURZGLQJYDULDEOHZHUHFROOHFWHGVRIHHOLQJVRIFURZGLQJFRXOGEHFRQWUROOHGIRUDQG
VRUHVXOWVUHIOHFWHGLQYDVLRQVRISULYDF\DQGQRWWKHLPSDFWRIFURZGLQJSHUFHSWLRQV$UWLFOHV
XVLQJFRQIHGHUDWHVIRUH[SHULPHQWDOUHVHDUFKRIWHQXVHDWOHDVWRQHPDOHDQGRQHIHPDOH
FRQIHGHUDWH *XHJXHQDQG-DFRE3UXLWW&DUQHYDOH)RUFH\DQG9DQ6O\FN DVWKHUH



FDQEHGLIIHUHQFHVLQUHDFWLRQVWRWKHGLIIHUHQWJHQGHUVZKHQLQYROYHGLQSHUVRQDOHQFRXQWHUV
$LHOORDQG7KRPSVRQ$OWPDQ $GGLWLRQDOO\YLVXDOHQFURDFKPHQWLVWROHUDWHG
PRUHFRPLQJIURPDQDWWUDFWLYHSHUVRQ +DUSHUHWDO 7KHUHIRUHWKHDFWRUYDULDEOHZDV
DOVRXVHGDVDFRQWUROIRUVWXG\WRDFFRXQWIRUGLIIHUHQFHVLQWKHDFWRUV JHQGHUDQG
DWWUDFWLYHQHVV5HVHDUFKKDVQRWHGWKDWIDPLOLDULW\ZLWKDSXUFKDVHFDQUHGXFHHPEDUUDVVPHQW
DVVRFLDWHGZLWKPDNLQJWKDWSXUFKDVH 'DKOHWDO DQGWKHVDPHPLJKWEHWUXHIRUHIIHFWV
RQWKHIHOWWKUHDWVDQGOHJLWLPDF\+RZRIWHQDSHUVRQSXUFKDVHVDSURGXFWZRXOGQRWRQO\
FKDQJHWKHLUSHUFHSWLRQVRIWKHVLWXDWLRQLQWKHZULWWHQVFHQDULREXWZRXOGFDXVHWKHPWREHPRUH
IDPLOLDUZLWKWKHSXUFKDVHDQGSRVVLEO\FKDQJHWKHLUUHVXOWLQJIHHOLQJV$VVXFKWKHIUHTXHQF\
ZLWKZKLFKDSDUWLFLSDQWEX\VWKHSURGXFW HLWKHUIRRWIXQJDOFUHDPRUKHPRUUKRLGFUHDP ZDV
XVHGDVDFRQWURO5HVHDUFKKDVDOVRVKRZQWKDWVRFLDOFXHVFDQLPSDFWVKRSSHU¶VDURXVDO %DNHU
/HY\DQG*UHZDO+XDQG-DVSHU $URXVDOVHHNLQJLWHPVZHUHFROOHFWHGIRUVWXG\
WKDWGHDOWZLWKWKHSDUWLFLSDQW¶VGHVLUHIRUDURXVDO 0HKUDELDQDQG5XVVHOO ZKLFKFRXOGRU
FRXOGQRWEHVDWLDWHGZLWKWKHHQFURDFKPHQWRIDVWRUHHPSOR\HH2QHSDUWLFLSDQWPD\SUHIHUDQG
OLNHDURXVDOIURPVRFLDOHQFRXQWHUVPRUHWKDQDQRWKHU$GGLWLRQDOO\SK\VLFDOHQFURDFKPHQWFDQ
FDXVHKLJKHUDURXVDOVRWKHWHQGHQF\WRVHHNDQGGHVLUHDURXVDODVDQLQGLYLGXDOWUDLWZDV
FRQWUROOHGIRULQVWXG\



7DEOH6WXG\'HILQLWLRQVDQG6FDOHVIRU9LGHR([SHULPHQW
&216758&7

'(),1,7,21

25,*,1$/6&$/(

7HPSRUDU\
$EDQGRQPHQW

7RSK\VLFDOO\OHDYHWKH
VKRSSLQJDUHDWHPSRUDULO\
ZLWKWKHLQWHQWLRQWRUHWXUQ
ODWHUGXULQJWKHVDPH
VKRSSLQJWULS

,QWHQWLRQVVFDOH
x 1RWDWDOOOLNHO\YHU\
OLNHO\
x 1RQH[LVWHQWH[LVWHQW
x ,PSUREDEOHSUREDEOH
x ,PSRVVLEOHSRVVLEOH
x 8QFHUWDLQFHUWDLQ
x 3UREDEO\QRW
SUREDEO\


3HUPDQHQW
$EDQGRQPHQW

7RSK\VLFDOO\OHDYHWKH
,QWHQWLRQVVFDOH
VKRSSLQJDUHDDQGQRWUHWXUQ
x 1RWDWDOOOLNHO\YHU\
OLNHO\
x 1RQH[LVWHQWH[LVWHQW
x ,PSUREDEOHSUREDEOH
x ,PSRVVLEOHSRVVLEOH
x 8QFHUWDLQFHUWDLQ
x 3UREDEO\QRW
SUREDEO\


6&$/(,7(06)25
6285&( 6 
6859(<
,QWKHVFHQDULRGHVFULEHG
2OLYHUDQG
DERYHSOHDVHUDWHKRZ
6ZDQ 
OLNHO\\RXZRXOGEHWR
SK\VLFDOO\OHDYHWKHDUHD
ZLWKWKHLQWHQWWRUHWXUQ
ODWHUGXULQJWKHVDPH
VKRSSLQJWULS SRLQW/LNHUW
VFDOH 
x 1RWDWDOOOLNHO\
YHU\OLNHO\
x 1RQH[LVWHQW
H[LVWHQW
x 1RWSUREDEOHYHU\
SUREDEOH
x 1RWSRVVLEOHYHU\
SRVVLEOH
x 1RWFHUWDLQYHU\
FHUWDLQ
x 3UREDEO\QRW
SUREDEO\
,QWKHVFHQDULRGHVFULEHG
2OLYHUDQG
DERYHSOHDVHUDWHKRZ
6ZDQ 
OLNHO\\RXZRXOGEHWR
SK\VLFDOO\OHDYHWKHVWRUH
ZLWKRXWPDNLQJDSXUFKDVH
x 1RWDWDOOOLNHO\
YHU\OLNHO\
x 1RQH[LVWHQW
H[LVWHQW

7DEOH&RQWLQXHG
&216758&7

'(),1,7,21

25,*,1$/6&$/(


6&$/(,7(06)25
6859(<
x 1RWSUREDEOHYHU\
SUREDEOH
x 1RWSRVVLEOHYHU\
SRVVLEOH
x 1RWFHUWDLQYHU\
FHUWDLQ
x 3UREDEO\QRW
SUREDEO\


,PDJLQLQJWKDWWKHSURGXFWLV
VRPHWKLQJ\RXGRXVH
SOHDVHUDWHKRZOLNHO\\RX
ZRXOGEHWREX\WKHSURGXFW
GXULQJWKHVKRSSLQJ
VLWXDWLRQVKRZQLQWKHYLGHR
x 1RWDWDOOOLNHO\
YHU\OLNHO\
x 1RQH[LVWHQW
H[LVWHQW
x 1RWSUREDEOHYHU\
SUREDEOH
x 1RWSRVVLEOHYHU\
SRVVLEOH
x 1RWFHUWDLQYHU\
FHUWDLQ
x 3UREDEO\QRW
SUREDEO\
x QRWDWDOOFRQWUROODEOH 3OHDVHUDWHKRZPXFK\RX
GHILQLWHO\FRQWUROODEOH DJUHHZLWKHDFKRIWKH
x QRWDWDOOSUHYHQWDEOH IROORZLQJVWDWHPHQWV
UHJDUGLQJ\RXUFRQWURORYHU

6285&( 6 

3XUFKDVH
LQWHQWLRQV

7KHOLNHOLKRRGRIWKHSHUVRQ ,QWHQWLRQVVFDOH
SXUFKDVLQJWKHSURGXFW
x 1RWDWDOOOLNHO\YHU\
OLNHO\
x 1RQH[LVWHQWH[LVWHQW
x ,PSUREDEOHSUREDEOH
x ,PSRVVLEOHSRVVLEOH
x 8QFHUWDLQFHUWDLQ
x 3UREDEO\QRW
SUREDEO\


2OLYHUDQG
6ZDQ 

)HHOLQJVRI
FRQWURO



5HDOL]DWLRQWKDWIUHHGRPWR
EHKDYHDVGHVLUHGLV
UHVWULFWHGLQWKHSXUFKDVLQJ
VLWXDWLRQ %UHKP 

)LUVWWKUHHLWHPV
IURP+HVV
*DQHVDQDQG
.OHLQDQG



7DEOH&RQWLQXHG
&216758&7

'(),1,7,21

25,*,1$/6&$/(
GHILQLWHO\SUHYHQWDEOH
x QRWDWDOODYRLGDEOH
GHILQLWHO\DYRLGDEOH



6&$/(,7(06)25
6285&( 6 
6859(<
WKHVKRSSLQJVLWXDWLRQZKLOH 5XVVHOO
VKRSSLQJIRUBBBBBBBBB
x QRWDWDOOFRQWUROODEOH
GHILQLWHO\
FRQWUROODEOH
x QRWDWDOOSUHYHQWDEOH
GHILQLWHO\
SUHYHQWDEOH
x QRWDWDOODYRLGDEOH
GHILQLWHO\DYRLGDEOH

x ,GLGQRWKDYH
FRQWURORYHUWKH
VKRSSLQJVLWXDWLRQ
U
x ,IHOWXQHDV\LQWKH
VKRSSLQJVLWXDWLRQ
EHFDXVH,GLGQRWIHHO
LQFRQWURO U 
x ,GLGQRWIHHO
FRPIRUWDEOHLQWKH
VKRSSLQJVLWXDWLRQ
EHFDXVH,GLGQRW
KDYHFRQWURORYHU
KRZRWKHUVYLHZHG
PH U 
x 'XHWRDODFNRI
FRQWURORYHUWKH
VKRSSLQJVLWXDWLRQ,
GLGQRWIHHO
FRPIRUWDEOH U 

7DEOH&RQWLQXHG
&216758&7

'(),1,7,21
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$WWUDFWLYHQHVVRI 
$FWRU



&URZGLQJ

x
x
x
x

3V\FKRORJLFDOVWDWHUHVXOWLQJ
IURPDFWXDOGHQVLW\RI
SHRSOHLQDQDUHD

FUDPSHGXQFUDPSHG
VWXII\QRWVWXII\
FURZGHGXQFURZGHG
)UHHWRPRYH
UHVWULFWHG
x 6SDFLRXVFRQILQHG

x ,IHHOOLNHP\SULYDF\
LVSURWHFWHGDWWKLV
VLWH
x ,IHHOVDIHLQP\
WUDQVDFWLRQVZLWKWKLV
ZHEVLWH
x 7KHZHEVLWHKDV
DGHTXDWHVHFXULW\
IHDWXUHV

$WWLWXGH

5HJDUGLQJ6DIHW\





6&$/(,7(06)25
6285&( 6 
6859(<
x ,FRXOGQRWDFWKRZ,
QRUPDOO\ZRXOGKDYH
x ,FRXOGQRWEHKDYH
KRZ,ZDQWHGWR
2QDVFDOHRIWRSOHDVH 
UDWHKRZSK\VLFDOO\
DWWUDFWLYH\RXIRXQGWKH
SHUVRQLQWKHYLGHRWREH
3OHDVHUDWHKRZFURZGHG
.DSODQ 
\RXIHOWWKHVKRSSLQJDUHD
ZDVZKLOH\RXZHUH
VKRSSLQJIRUBBBBB
x 8QFUDPSHG
FUDPSHG
x 1RWVWXII\VWXII\
x 8QFURZGHG
FURZGHG
x )UHHWRPRYH
UHVWULFWHG
x 6SDFLRXVFRQILQHG
:ROILQEDUJHU
x ,IHHOOLNHP\
DQG*LOO\ 
SULYDF\ZDV
SURWHFWHGDWWKLVVWRUH
x ,IHOWVDIHLQP\
WUDQVDFWLRQVZLWKWKLV
VWRUH
x 7KHVWRUHKDG
DGHTXDWHVHFXULW\
IHDWXUHV

7DEOH&RQWLQXHG
&216758&7

'(),1,7,21

5HDOLVP



5LVNDYHUVLRQ



$URXVDO6HHNLQJ



x 7KLVDGYHUWLVHPHQWLV
EHOLHYDEOH
x 7KLVDGYHUWLVHPHQWLV
FUHGLEOH
x 7KLVDGYHUWLVHPHQWLV
UHDOLVWLF

6&$/(,7(06)25
6859(<
x 7KHVFHQDULRZDV
EHOLHYDEOH
x 7KHVFHQDULRZDV
FUHGLEOH
x 7KHVFHQDULRZDV
UHDOLVWLF

x ,ZRXOGUDWKHUEHVDIH
WKDQVRUU\
x ,ZDQWWREHVXUH
EHIRUH,SXUFKDVH
DQ\WKLQJ
x ,DYRLGULVN\WKLQJV

x ,ZRXOGUDWKHUEH
VDIHWKDQVRUU\
x ,ZDQWWREHVXUH
EHIRUH,SXUFKDVH
DQ\WKLQJ
x ,DYRLGULVN\WKLQJV

x 'HVLJQVRUSDWWHUQV
VKRXOGEHEROGDQG
H[FLWLQJ
x ,IHHOEHVWZKHQ,DP
VDIHDQGVHFXUH U 
x ,ZRXOGOLNHWKHMRERI
DIRUHLJQ
FRUUHVSRQGHQWIRUD
QHZVSDSHU
x ,GRQ¶WSD\PXFK
DWWHQWLRQWRP\
VXUURXQGLQJV U 
x ,GRQ¶WOLNHWKHIHHOLQJ
RIZLQGLQP\KDLU
x ,SUHIHUDQ
XQSUHGLFWDEOHOLIHWKDW

x ,IHHOEHVWZKHQ,DP 0HKUDELDQDQG
5XVVHOO 
VDIHDQGVHFXUH
x ,GRQ WSD\PXFK
DWWHQWLRQWRP\
VXUURXQGLQJV

25,*,1$/6&$/(

6285&( 6 
:LOOLDPVDQG
'UROHW 


'RQWKXDQG
*LOOLODQG 





7DEOH&RQWLQXHG
&216758&7

'(),1,7,21

25,*,1$/6&$/(

x

x
x
x

6&$/(,7(06)25
6859(<

LVIXOORIFKDQJHWRD
PRUHURXWLQHRQH
,ZRXOGQ¶WOLNHWRWU\
WKHQHZJURXSWKHUDS\
WHFKQLTXHVLQYROYLQJ
VWUDQJHERG\
VHQVDWLRQV U 
6RPHWLPHV,UHDOO\VWLU
XSH[FLWHPHQW
,QHYHUQRWLFH
WH[WXUHV U 
,OLNHVXUSULVHV



$OOLWHPVRQDYHU\VWURQJO\GLVDJUHHYHU\VWURQJO\DJUHHVFDOHXQOHVVHQGSRLQWVQRWHGRWKHUZLVH



6285&( 6 

&KDSWHU6XPPDU\


7KLVFKDSWHURXWOLQHGWKHPHWKRGVIRUGDWDFROOHFWLRQDQGDQDO\VLVWREHXVHGDFURVVWZR

VWXGLHV6WXG\FRQVLVWHGRIDVFHQDULREDVHGH[SHULPHQWDFFRPSDQLHGE\DVXUYH\7KH
H[SHULPHQWDQGVXUYH\ZDVDYDLODEOHRQOLQHWKURXJK$PD]RQ V0WXUN6WXG\ZDVDILHOG
H[SHULPHQWPDQLSXODWLQJVKRSSLQJWULSVRIVKRSSHUVDQGLQWHUFHSWLQJWKHPXSRQH[LWRIWKHVWRUH
WRDQVZHUDVXUYH\7KHXVHRIPXOWLSOHPHWKRGV ODERUDWRU\H[SHULPHQWDQGILHOGH[SHULPHQW 
LQFUHDVHGWKHYDOLGLW\UHOLDELOLW\JHQHUDOL]DELOLW\DQGRYHUDOOVWUHQJWKRIWKHUHVXOWV7KH
FROOHFWHGGDWDZDVDQDO\]HGXVLQJUHJUHVVLRQDQG$1&29$



&+$37(5)2855(68/76



7KLVFKDSWHUSUHVHQWVWKHUHVXOWVIURPGDWDDQDO\VLVIRUHDFKRIWKHWKUHHVWXGLHV)RUHDFK

VWXG\DQRYHUYLHZLVJLYHQRIWKHSXUSRVHDQGZKDWHDFKVWXG\ZLOOH[DPLQH3UHWHVWVDUH
GLVFXVVHGILUVWIROORZHGE\WKHSURFHGXUHGHVLJQVXEMHFWVDQGPHDVXUHRIWKHPDLQWHVW7KH
PHDVXUHPHQWDQDO\VLVZLOOLQFOXGHDGLVFXVVLRQRIWKHPHDVXUHPHQWPRGHOFRPPRQPHWKRGELDV
PDQLSXODWLRQFKHFNVDQGFRQIRXQGFKHFNV)LQDOO\WKHUHVXOWVZLOOEHJLYHQLQRUGHURI
K\SRWKHVLVDQGZLOOEHGLVFXVVHGIRUERWKSURGXFWV$VXPPDU\RIILQGLQJVZLOOFRQFOXGHHDFK
VWXG\EHIRUHWKHQH[WVWXG\LVGLVFXVVHG$QRYHUDOOVXPPDU\RIILQGLQJVIRUDOOWKUHHVWXGLHV
FRPELQHGZLOOEHSUHVHQWHGDWWKHHQGRIWKHFKDSWHU$GLVFXVVLRQRIWKHUHVXOWVIROORZVLQ
FKDSWHUILYH
6WXG\([DPLQDWLRQRIWKH%DVH0RGHO
2YHUYLHZ
7KHSXUSRVHRIVWXG\ZDVWRWHVWWKHGLUHFWHIIHFWVDQGLQWHUDFWLRQRISK\VLFDODQGYLVXDO
HQFURDFKPHQWRQFDWHJRUL]DWLRQWKUHDWDQGDFFHSWDQFHWKUHDWDVZHOODVWKHWKUHDWV¶UHODWLRQVKLS
WRSXUFKDVHSUHVVXUHXVLQJDQH[SHULPHQWDOGHVLJQ7KHVWXG\GHVLJQZDVD ORZKLJKYLVXDO
HQFURDFKPHQW E\ ORZKLJKSK\VLFDOHQFURDFKPHQW H[SHULPHQWDFURVVSURGXFWV IRRWIXQJDO
FUHDPDQGKHPRUUKRLGFUHDP ZLWKZULWWHQPDQLSXODWHGVFHQDULRV(DFKSDUWLFLSDQWUHFHLYHGRQH
RIWKHHLJKWVFHQDULRV DYDLODEOHLQ7DEOH PDQLSXODWLQJWKHLQGHSHQGHQWYDULDEOHVRISK\VLFDO
DQGYLVXDOHQFURDFKPHQWDFURVVKLJKDQGORZOHYHOVIRUWZRSURGXFWV7KLVVHFWLRQZLOOILUVW
H[SODLQWZRSUHWHVWVIROORZHGE\UHVXOWVIRUWKHPDLQWHVW3URFHGXUHVXEMHFWVDQGVWXG\GHVLJQ
ZLOOEHGLVFXVVHGEHIRUHUHVXOWVDUHJLYHQIRUPHDVXUHPHQWFRPPRQPHWKRGELDVPDQLSXODWLRQ



FKHFNVFRQIRXQGFKHFNVDQGK\SRWKHVHVUHVXOWV$VXPPDU\RIWKHILQGLQJVIRUVWXG\ZLOO
FRQFOXGHWKHSUHVHQWDWLRQRIUHVXOWVIRUWKHILUVWVWXG\
3UHWHVW


7KHSXUSRVHRISUHWHVWZDVWRVHOHFWWZRSURGXFWVVKRSSHUVPRVWGHVLUHSULYDF\IRUWR

XVHLQWKHPDLQWHVWDQGH[DPLQHZKDWDIIHFWLYHUHVSRQVHVZHUHPRVWKLJKO\WULJJHUHGE\WKRVH
SURGXFWV)LIW\SDUWLFLSDQWVZHUHDVNHGRQ0WXUNWROLVWWKUHHLWHPVWKH\PRVWGHVLUHGSULYDF\IRU
ZKLOHVKRSSLQJDQGWRUDWHWKRVHLWHPVRQVL[HVWDEOLVKHGDIIHFWLYHVFDOHV VHH7DEOHIRU
RULJLQDODQGDGDSWHGLWHPV 7KHVFDOHVZHUHFROOHFWHGWRUDWHWKHLWHPVOLVWHGRQDIIHFWLYH
UHVSRQVHWRH[DPLQHZKLFKHPRWLRQVZHUHUHODWHGWRDSURGXFWDVKRSSHUGHVLUHGSULYDF\IRU
7KHVHVFDOHVZHUHXVHGWRSLFNSURGXFWVVKRSSHUVGHVLUHGSULYDF\IRUEDVHGRQWKHHPRWLRQV
WULJJHUHGDVZHOODVYDULDEOHVWKDWFRXOGEHXVHGIRUFRQWUROVDQGH[DPLQDWLRQLQSRVWKRF
DQDO\VLV
$QLGHQWLILFDWLRQZLWKWKHSXUFKDVHVFDOHUDWHGSHUFHSWLRQVRIKRZWKHVWHUHRW\SLFDO
LPDJHRIWKHSURGXFWXVHUUHODWHGLQFRQJUXHQFHWRWKHVKRSSHUV SHUFHSWLRQRIWKHPVHOYHVDQG
LQFOXGHGDGDSWHGLWHPVRISHRSOHZKREX\WKLVLWHPDUHPXFKPRUHOLNHPHWKDQSHRSOHZKR
GRQ W,FDQLGHQWLI\ZLWKWKRVHSHRSOHZKRSUHIHUWKLVLWHP,DPYHU\PXFKOLNHWKHW\SLFDO
SHUVRQZKRSUHIHUVWRXVHWKLVLWHPDQGWKHLPDJHRIWKLVLWHPLVKLJKO\FRQVLVWHQWZLWKKRZ,
VHHP\VHOI 6LUJH\HWDO $QDWWLWXGHWRZDUGWKHSURGXFWVFDOHUDWHGWKHGHJUHHWRZKLFK
WKHVKRSSHUIHHOVWKHSURGXFWH[SUHVVHVWKHPVHOYHVDQGLQFOXGHGLWHPVRIWKLVSURGXFWUHIOHFWV
WKHNLQGRISHUVRQ,VHHP\VHOIWREHWKLVSURGXFWKHOSVDVFHUWDLQP\VHOILGHQWLW\WKLVSURGXFW
PDNHVPHIHHOJRRGDERXWP\VHOIWKLVSURGXFWLVDQLQVWUXPHQWRIP\VHOIH[SUHVVLRQWKLV
SURGXFWSOD\VDFULWLFDOUROHLQGHILQLQJP\VHOIFRQFHSWWKLVSURGXFWKHOSVPHWRHVWDEOLVKWKH



NLQGRISHUVRQ,VHHP\VHOIWREHDQGWKLVSURGXFWVD\VDORWDERXWZKR,DP *UHZDOHWDO
 
7ZRHPEDUUDVVPHQWVFDOHVUDWHGKRZPXFKHPEDUUDVVPHQWWKHVKRSSHUIHHOVUHJDUGLQJ
WKHSURGXFW QRWHPEDUUDVVHGDWDOOYHU\HPEDUUDVVHGQRWXQFRPIRUWDEOHDWDOOYHU\
XQFRPIRUWDEOHQRWDZNZDUGDWDOOYHU\DZNZDUG 'DKOHWDO DQGKRZPXFK
HPEDUUDVVPHQWWKHVKRSSHUIHHOVDERXWWKHDFWRISXUFKDVLQJWKHSURGXFWZKLFKLQFOXGHGLWHPV
RILWLVYHU\HPEDUUDVVLQJWREX\WKLVSURGXFWZKHQ,QHHGWKLVSURGXFW,RIWHQGUHDGKDYLQJWR
JHWLW,WKLQNWKDWEX\LQJWKLVSURGXFWLVDZNZDUGLWZRXOGEHHPEDUUDVVLQJWREHVHHQEX\LQJ
WKLVSURGXFWLQDVWRUHDQG,DOZD\VIHHOUHDOO\XQFRPIRUWDEOHZKHQ,EX\WKLVSURGXFW +HOZHJ
/DUVHQDQG&ROOLQV 
$QHJDWLYHDIIHFWLYHUHVSRQVHVFDOHLQFOXGHGPDQ\SRVVLEOHDIIHFWLYHUHVSRQVHVD
SHUVRQDOFRXOGIHHOIURPWKHVKRSSLQJVLWXDWLRQWKDWWKHVKRSSHUUDWHGIURPQRWDWDOOIHHOLQJWR
IHHOLQJYHU\PXFKDQGLQFOXGHGVFDUHGDIUDLGXSVHWGLVWUHVVHGMLWWHU\QHUYRXVDVKDPHG
JXLOW\LUULWDEOHKRVWLOHSDQLFN\WURXEOHGVDGZRUULHGUHJUHWIXOUHPRUVHIXODQJU\HGJ\
GHSUHVVHGXQFRPIRUWDEOHXQHDV\DQGWHQVH 'XEHDQG0RUJDQ/XFH /DVWO\DQ
DQ[LHW\VFDOH DQ[LRXVQHUYRXVDQGXQFHUWDLQ UDWHGKRZPXFKGLVFRPIRUWWKHVKRSSHUIHOW
DVVRFLDWHGZLWKZRUU\DERXWWKHVKRSSLQJVLWXDWLRQ /DX*HVNDQG0H\HUV/HY\ 
$QH[SORUDWRU\IDFWRUDQDO\VLV ()$ ZDVFRQGXFWHGZLWKD9DULPD[URWDWLRQ/RDGLQJ
(LJHQYDOXHVJUHDWHUWKDQWKH()$VKRZHGWKDWIDFWRUVHPHUJHGLGHQWLILFDWLRQZLWKSURGXFW
LWHPV H[SUHVVLYHQHVVRISURGXFW LWHPV HPEDUUDVVPHQW LWHPV DQ[LHW\ LWHPV DQG
DJHQHUDOQHJDWLYHDIIHFWLYHUHVSRQVH LWHPV 7KHPHDQVZHUHH[DPLQHGIRUHDFKLWHPWR
GHWHUPLQHZK\SHRSOHPRVWGHVLUHGSULYDF\IRUWKHSURGXFWVOLVWHG7KHJRDOZDVWRILQGWKH
KLJKHVWUDWLQJLWHPVDQGVFDOHVWRGHWHUPLQHZKLFKSURGXFWVOLVWHGZHUHPRVWOLNHO\WREH



DVVRFLDWHGZLWKWKHGHVLUHIRUSULYDF\6LPXOWDQHRXVO\VFDOHVZHUHWREHVKRUWHQHGWRWKUHHLWHPV
2QO\WKUHHLWHPVZHUHXVHGSHUVFDOHWRFXWGRZQWKHQXPEHURILWHPVIURPLQWKHLQLWLDO
SUHWHVWWRLQDOOIROORZLQJWHVWV4XHVWLRQQDLUHVVKRXOGDSSHDUWREHVKRUWDQGHDV\WRGHFUHDVH
WKHPHQWDOFRVWWRSDUWLFLSDQWVDQGLQFUHDVHWKHTXDOLW\RIUHVSRQVHVWKURXJKUHVSRQVHUDWH
'LOOPDQ 
7KHJHQHUDOQHJDWLYHDIIHFWLYHUHVSRQVHVFDOH HJVFDUHGDIUDLGXSVHWHWF GLGQRW
KDYHDQ\LWHPVZLWKKLJKPHDQVLQFRPSDULVRQWRLWHPVIRULGHQWLILFDWLRQH[SUHVVLYHQHVV
DQ[LHW\DQGHPEDUUDVVPHQW7KHUHIRUHWKHLWHPVZLWKWKHWRSWKUHHKLJKHVWPHDQVIRUHDFKRI
WKHIRXUVFDOHVZHUHFKRVHQIRUXVHLQIROORZLQJSUHWHVWVDQGPDLQWHVWV VHH7DEOHIRUWKHILQDO
LWHPV $VPHQWLRQHGSUHYLRXVO\LQFKDSWHUWKHVHVFDOHVZHUHXVHGDVFRQWUROVDVSHRSOHKDYH
GLIIHUHQWHPRWLRQDOUHVSRQVHVWRSURGXFWV DVIXUWKHUFRQILUPHGE\WKHSUHWHVW 

7DEOH3URGXFW)UHTXHQF\RI0HQWLRQIRU3UHWHVW
3URGXFWFDWHJRU\
$FQHSURGXFWV
&RQGRPV 
'LHWUHODWHGLWHPV
/XEULFDQWV 
0HGLFDO RLQWPHQWV 
0HGLFLQH JHQHUDO 
0LVF
3UHJQDQF\WHVWV
7DPSRQVSDGV 
7RLOHWSDSHU
8QGHUZHDU 
9DJLQDOSURGXFWVFUHDPV

8VHGLQSUHWHVW

0DOHV













)HPDOHV


















7KHSURGXFWVOLVWHGE\SDUWLFLSDQWVDVWKRVHWKH\GHVLUHSULYDF\IRUZHUHFRGHGDORQJ
FDWHJRULHV VHH7DEOHIRUFDWHJRULHVDQGPDOHIHPDOHVSOLW WRGHWHUPLQHZKLFKSURGXFWV
ZHUHPHQWLRQHGPRVW DPLVFHOODQHRXVFDWHJRU\ZDVFUHDWHGIRULWHPVWKDWZHUHPHQWLRQHGRQO\
RQFH 7KHVL[KLJKHVWUDQNLQJLWHPVZHUHWKHQXVHGLQSUHWHVWIRUIXUWKHUDQDO\VLVDORQJWKH
VKRUWHQHGDIIHFWLYHVFDOHV LHLGHQWLILFDWLRQH[SUHVVLYHQHVVDQ[LHW\DQGHPEDUUDVVPHQW 
7KHVHSURGXFWVLQFOXGHGKHPRUUKRLGFUHDPDQGIRRWIXQJDOFUHDP FDWHJRUL]HGDVPHGLFDO
RLQWPHQWVDQGWKHWZRPRVWIUHTXHQWO\PHQWLRQHGRIWKHFDWHJRU\ SHUVRQDOOXEULFDQWFRQGRPV
IHPLQLQHSURGXFWVDQGXQGHUZHDU
3UHWHVW


7KHSXUSRVHRISUHWHVWZDVWRIXUWKHUH[DPLQHWKHSURGXFWVIURPSUHWHVWDVZHOODV

SUHWHVWWKHH[SHULPHQWDOVFHQDULRVDQGPDQLSXODWLRQFKHFNV7KHILUVWVWDJHRISUHWHVWZDVWR
JDWKHUIHHGEDFNIURPPDQDJHUVDQGDFDGHPLFVUHJDUGLQJWKHVFHQDULRVWKDWZHUHWREHXVHGLQ
WKHPDLQVWXG\7KHVFHQDULRVZHUHGHHPHGDFFHSWDEOHZLWKPLQRUFKDQJHVDQGSXWRQ4XDOWULFV
ZLWKRXWDSURGXFWVSHFLILHGIRUSXUFKDVHWRWHVWWKHPDQLSXODWLRQVLQGHSHQGHQWRIWKHSURGXFWDV
WKHPDLQVWXG\ZRXOGWHVWWZRSURGXFWV0DQLSXODWLRQFKHFNVIROORZHGWKHVFHQDULRVDQGWKH
YDU\LQJOHYHOVRISK\VLFDODQGYLVXDOHQFURDFKPHQWZHUHIRXQGWREHSHUFHLYHGDVGLIIHUHQW VHH
UHVXOWVEHORZ 2QHKXQGUHG0WXUNXVHUVZHUHUDQGRPO\JLYHQDVFHQDULRDQGDVNHGWRLPDJLQH
WKHPVHOYHVLQWKHJLYHQVLWXDWLRQ VHH7DEOHIRUVFHQDULRVDQGPDQLSXODWLRQFKHFNLWHPV 
7KH\ZHUHWKHQWRDQVZHUWKHPDQLSXODWLRQFKHFNTXHVWLRQVWKDWIROORZHG7KHSK\VLFDO
PDQLSXODWLRQFKHFNLWHPVKDGJRRGUHOLDELOLW\ Į  DQGZHUHFRPELQHGWRFUHDWHDQDYHUDJH
VFRUH7KHORZSK\VLFDOPDQLSXODWLRQKDGDPHDQRIDQGWKHKLJKRI)  
S7KHYLVXDOPDQLSXODWLRQFKHFNLWHPVDOVRKDGJRRGUHOLDELOLW\ Į  DQGZHUH



DYHUDJHGWRFUHDWHGDPHDQVFRUH7KHORZYLVXDOPDQLSXODWLRQKDGDPHDQRIDQGWKHKLJK
KDGDPHDQRI)  S

7DEOH0DQLSXODWLRQ&KHFN6FHQDULRVDQG,WHPVIRU3UHWHVWIRU6WXG\
0DQLSXODWLRQ
/RZ9LVXDO

+LJKYLVXDO

/RZ3K\VLFDO

+LJK3K\VLFDO



6FHQDULR
,PDJLQHWKDW\RXKDYHUXQRXWRIDIHZLWHPVDQG
QHHGWRPDNHDVKRSSLQJWULSWRDORFDOVWRUH<RX
JRWRDVWRUHWKDW\RXIUHTXHQWZLWKDOLVWRILWHPV
WRSXUFKDVH<RXVWDUWWRZDONDURXQGWKHVWRUHWR
ILQGDQGVHOHFW\RXULWHPV$V\RXJHWWRWKHILUVW
LWHPRQ\RXUOLVWQRRQHLVZDWFKLQJ\RXRUFDQ
VHHZKDW\RXDUHGRLQJ$V\RXFRQWLQXHORRNLQJ
IRU\RXULWHP\RXFKHFNDQGDUHVKRSSLQJ
XQREVHUYHG
,PDJLQHWKDW\RXKDYHUXQRXWRIDIHZLWHPVDQG
QHHGWRPDNHDVKRSSLQJWULSWRDORFDOVWRUH<RX
JRWRDVWRUHWKDW\RXIUHTXHQWZLWKDOLVWRILWHPV
WRSXUFKDVH<RXVWDUWWRZDONDURXQGWKHVWRUHWR
ILQGDQGVHOHFW\RXULWHPV$V\RXJHWWRWKHILUVW
LWHPRQ\RXUOLVW\RXQRWLFHDQHPSOR\HHLV
ZDWFKLQJ\RX$V\RXFRQWLQXHORRNLQJIRU\RXU
LWHP\RXFKHFNDQGWKHHPSOR\HHLVVWLOOREVHUYLQJ
\RX
,PDJLQHWKDW\RXKDYHUXQRXWRIDIHZLWHPVDQG
QHHGWRPDNHDVKRSSLQJWULSWRDORFDOVWRUH<RX
JRWRDVWRUHWKDW\RXIUHTXHQWZLWKDOLVWRILWHPV
WRSXUFKDVH<RXVWDUWWRZDONDURXQGWKHVWRUHWR
ILQGDQGVHOHFW\RXULWHPV$V\RXJHWWRWKHILUVW
LWHPRQ\RXUOLVWQRRQHLVSK\VLFDOO\FORVHWR\RX
$V\RXFRQWLQXHORRNLQJIRU\RXULWHP\RXFKHFN
DQGDUHVWLOODORQHLQWKHDUHD
,PDJLQHWKDW\RXKDYHUXQRXWRIDIHZLWHPVDQG
QHHGWRPDNHDVKRSSLQJWULSWRDORFDOVWRUH<RX
JRWRDVWRUHWKDW\RXIUHTXHQWZLWKDOLVWRILWHPV
WRSXUFKDVH<RXVWDUWWRZDONDURXQGWKHVWRUHWR
ILQGDQGVHOHFW\RXULWHPV$V\RXJHWWRWKHILUVW
LWHPRQ\RXUOLVWDQHPSOR\HHKDVFRPHWRWKH
VDPHSURGXFW\RXDUHDQGLVVWDQGLQJYHU\FORVHWR
\RX$V\RXFRQWLQXHORRNLQJIRU\RXULWHP\RX
FKHFNDQGWKHHPSOR\HHLVVWLOOYHU\FORVHWR\RX




0DQLSXODWLRQ&KHFN
,WHPV
3OHDVHUDWHKRZ
SK\VLFDOO\FORVH
DQRWKHUSHUVRQZDVWR
\RXLQWKHVFHQDULR
x 9HU\GLVWDQW
YHU\FORVH
x 9HU\IDUDZD\
YHU\QHDU
x 1RWFORVH
YHU\FORVHE\


3OHDVHUDWHWKHH[WHQW
WKDWDQRWKHUSHUVRQ
ZDVZDWFKLQJ\RXLQ
WKHVFHQDULR
x 1RWZDWFKHG
YHU\ZDWFKHG
x 1RWREVHUYHG
YHU\REVHUYHG
x 1RWSDLG
DWWHQWLRQWR
YHU\SDLG
DWWHQWLRQWR
x 1RWORRNHGDW
YHU\ORRNHGDW





3URGXFWVIURPSUHWHVW FRQGRPVXQGHUZHDUKHPRUUKRLGFUHDPIRRWIXQJDOPHGLFDWLRQ

SHUVRQDOOXEULFDQWDQGIHPLQLQHSURGXFWV ZHUHSODFHGDIWHUWKHPDQLSXODWLRQFKHFNVZLWKVFDOHV
RIDQ[LHW\HPEDUUDVVPHQWLGHQWLILFDWLRQDQGH[SUHVVLYHQHVVIRUHDFKSURGXFW)RUHDFKSURGXFW
DTXHVWLRQDVNHGLIWKHSDUWLFLSDQWKDGHYHUERXJKWWKHOLVWHGSURGXFWDQGKRZLPSRUWDQWSULYDF\
ZDVIRUWKDWSURGXFW7KLVLQIRUPDWLRQZDVXVHGWRGHFLGHZKDWSURGXFWVWRFKRRVHIRUWKHPDLQ
WHVW$ILQDOTXHVWLRQZDVDVNHGDWWKHHQGRIWKHSUHWHVWUHTXHVWLQJWKDWSDUWLFLSDQWVFKRRVHDW
ZKLFKW\SHRIVWRUHWKH\PRVWGHVLUHSULYDF\ JURFHU\VWRUHVXSHUFHQWHURUDSKDUPDF\ ZLWKDQ
RSHQHQGHGTXHVWLRQDVNLQJZK\


$VWKHWZHOYHHIIHFWLYHLWHPV VHH7DEOH ZHUHSUHWHVWHGSUHYLRXVO\DVFRQVWUXFWVZLWK

PRUHLWHPVDQH[SORUDWRU\IDFWRUDQDO\VLV ()$ ZDVDJDLQVWFRQGXFWHGWRWHVWWKHLWHP
PHDVXUHPHQW)RUSUHWHVWHPEDUUDVVPHQWDQGDQ[LHW\GLGQRWVKRZGLVFULPLQDQWYDOLGLW\EXW
FRQYHUJHGRQWRRQHIDFWRUZLWKD9DULPD[URWDWLRQZLWK(LJHQYDOXHVORDGLQJJUHDWHUWKDQ
Į  7KHUHIRUHDGLVFRPIRUWVFDOHZDVFUHDWHGIURPWKHVL[HPEDUUDVVPHQWDQGDQ[LHW\LWHPV
7KHLGHQWLILFDWLRQLWHPVDOOORDGHGRQWRRQHIDFWRUDQGVKRZHGJRRGUHOLDELOLW\ Į  DVGLGWKH
H[SUHVVLYHQHVVLWHPV Į  +RZHYHUWKHGLVFRPIRUWVFDOH HPEDUUDVVPHQWDQGDQ[LHW\
FRPELQHG DFFRXQWHGIRURIWKHYDULDQFHZKLFKVXJJHVWHGLWEHXVHGWRGHWHUPLQHZKLFK
SURGXFWVWRFKRRVH
3URGXFWVIRUWKHPDLQWHVWZHUHFKRVHQEDVHGRQWKHKLJKHVWPHDQIRUGLVFRPIRUW VHH
7DEOH WKHKLJKHVWPHDQIRUGHVLUHGSULYDF\DQGDOVRIRUEHLQJDEOHWRORFDWHLQDSKDUPDF\
&ORVHWRVHYHQW\IRXUSHUFHQWRISDUWLFLSDQWVVDLGWKDWWKH\PRVWGHVLUHGSULYDF\LQDSKDUPDF\
VWRUH VDLGVXSHUFHQWHUDQGVDLGJURFHU\VWRUH 7KHORFDWLRQRIDSKDUPDF\ZDV
XVHGLQVFHQDULRVWRIXUWKHUHQVXUHSDUWLFLSDQWVZRXOGLPDJLQHDVFHQDULRLQZKLFKWKH\PRVW
ZDQWHGSULYDF\+RZHYHUDJHJHQGHUDQGXVDJHFRQVLGHUDWLRQVZHUHDOVRJLYHQWRSURGXFWV



7DEOH3URGXFW$IIHFWLYH6FDOHVDQG,WHPV
6FDOH
x

,GHQWLILFDWLRQ
6LUJH\HWDO 

x
x
x

([SUHVVLYHQHVV
*UHZDOHWDO 

x
x
x

(PEDUUDVVPHQW 
+HOZHJ/DUVHQDQG&ROOLQV 

x
x
$Q[LHW\ 
x
/DX*HVNDQG0H\HUV/HY\'XEHDQG
x
0RUJDQ/XFH 
x


()$FRPELQHGWKHVHWRRQHIDFWRUIRUSUHWHVWRQO\

,WHPV
3HRSOHZKREX\WKLVLWHPDUHPXFK
PRUHOLNHPHWKDQSHRSOHZKRGRQ W
,FDQLGHQWLI\ZLWKWKRVHSHRSOHZKR
SUHIHUWKLVLWHP
,DPYHU\PXFKOLNHWKHW\SLFDOSHUVRQ
ZKRSUHIHUVWRXVHWKLVLWHP
7KLVSURGXFWLVDQLQVWUXPHQWRIP\
VHOIH[SUHVVLRQ
7KLVSURGXFWSOD\VDFULWLFDOUROHLQ
GHILQLQJP\VHOIFRQFHSW
7KLVSURGXFWKHOSVPHWRHVWDEOLVKWKH
NLQGRISHUVRQ,VHHP\VHOIWREH
,WKLQNWKDWEX\LQJWKLVSURGXFWLV
DZNZDUG
,WZRXOGEHHPEDUUDVVLQJWREHVHHQ
EX\LQJWKLVSURGXFWLQDVWRUH
,DOZD\VIHHOUHDOO\XQFRPIRUWDEOH
ZKHQ,EX\WKLVSURGXFW
$Q[LRXV
1HUYRXV
7HQVH


WKXVHOLPLQDWLQJFRQGRPV W\SLFDOO\ERXJKWE\PDMRULW\PDOH DQGIHPLQLQHSURGXFWV W\SLFDOO\
ERXJKWE\PDMRULW\IHPDOH IURPVHOHFWLRQ$VKHPRUUKRLGZDVWKHILUVWLWHPFKRLFHEDVHGRQ
GLVFRPIRUWSULYDF\DJHDQGJHQGHUIRRWIXQJDOFUHDPZDVFKRVHQDVWKHVHFRQGSURGXFWWREH
FRQVLVWHQWZLWKSKDUPDF\ORFDWLRQDQGSURGXFWW\SH LHIRRWIXQJDOFUHDPLVFORVHULQSURGXFW
W\SHWRKHPRUUKRLGFUHDPWKDQSHUVRQDOOXEULFDQWLV $VXUYH\RI0WXUNXVHUVDOVRVKRZHGWKDW
RXWRI  EHOLHYHGIRRWIXQJDOFUHDPWREHFORVHUWRKHPRUUKRLGFUHDPLQWHUPVRIKRZ
WKHSURGXFWVDUHXVHG WKHQH[WFORVHVWSURGXFWLQVLPLODUO\ZDVSHUVRQDOOXEULFDQWZKLFK
 EHOLHYHGWREHPRVWVLPLODUWRKHPRUUKRLGFUHDP$GGLWLRQDOO\SUHYLRXVUHVHDUFKKDV



VXJJHVWHGWKDWSHUVRQDOFDUHLWHPVDUHIRXQGWREHPRVWHPEDUUDVVLQJ /DX*HVNDQG'UROHW
 DQGWKHVHZHUHWKHWZRKLJKHVWUDWHGSHUVRQDOFDUHLWHPV7ZRSURGXFWVZHUHFKRVHQWR
WHVWWKHJHQHUDOL]DELOLW\RIWKHUHVXOWV+RZHYHUERWKSURGXFWVVKRXOGEHRQHVFRQVXPHUVGHVLUH
SULYDF\IRUWRWHVWWKHWKHRULHVDQGLGHDVVHWIRUWKLQWKLVGLVVHUWDWLRQ

7DEOH0HDQVRI'LVFRPIRUWDQG3ULYDF\IRU3UHWHVW3URGXFWV
3URGXFW
+HPRUUKRLG&UHDP
3HUVRQDO/XEULFDQW
&RQGRPV
)RRW)XQJDO0HGLFDWLRQ
)HPLQLQH3URGXFWV
8QGHUZHDU


0HDQRI'LVFRPIRUW SRLQW
VFDOH VWDQGDUGGHYLDWLRQ








0HDQRI3ULYDF\,PSRUWDQFH
SRLQWVFDOH VWDQGDUG
GHYLDWLRQ









0DLQ7HVW
3URFHGXUH
7KHVXUYH\ZDVSODFHGRQ4XDOWULFVDQGOLQNHGWR$PD]RQ V0HFKDQLFDO7XUN 0WXUN 
3DUWLFLSDQWVZHUHDVNHGLIWKH\ZHUH\HDUVRUROGHUDQGRQO\WKRVHZKRVDLG\HVZHUH
DOORZHGWRFRQWLQXH3DUWLFLSDQWVZHUHWKHQDVNHGWRJLYHWKHLUFRQVHQWE\UHDGLQJDQGDJUHHLQJ
WRWKHIROORZLQJ
7KDQN\RXIRU\RXUZLOOLQJQHVVWRKHOSZLWKWKLVVXUYH\7KLVVXUYH\VKRXOGWDNH
DSSUR[LPDWHO\  PLQXWHV WR FRPSOHWH <RXU UHVSRQVHV ZLOO EH FRPSOHWHO\
DQRQ\PRXV <RXU SDUWLFLSDWLRQ ZLOO KHOS XV XQGHUVWDQG PRUH DERXW UHWDLO
VKRSSLQJ <RXU SDUWLFLSDWLRQ LQ WKLV VWXG\ LV YROXQWDU\ DQG LI DW DQ\ SRLQW \RX



ZLVK WR GLVFRQWLQXH \RX PD\ TXLW WKH VXUYH\ DQG ZLOO QRW UHFHLYH WKH
FRPSHQVDWLRQ ,I \RX DJUHH WR WKHVH WHUPV DQG JLYH \RXU FRQVHQW IRU \RXU
UHVSRQVHVWREHXVHGLQWKHVWXG\SOHDVHFOLFN,DJUHH


2QFHSDUWLFLSDQWVJDYHWKHLUFRQVHQWWKH\ZHUHWKHQJLYHQLQVWUXFWLRQVWKDWWROGWKHP

2QWKHQH[WSDJHLVDVFHQDULRDERXWDVKRSSLQJWULS3OHDVHLPDJLQH\RXUVHOILQWKHVFHQDULR
SXUFKDVLQJWKHSURGXFWDVGHVFULEHG)ROORZLQJWKHVFHQDULRLVDVHULHVRITXHVWLRQVUHJDUGLQJ
\RXULPDJLQHGVKRSSLQJWULS3OHDVHDQVZHUWKHTXHVWLRQVDVDFFXUDWHO\DVSRVVLEOHDVLI\RX
UHDOO\KDGDVKRSSLQJH[SHULHQFHDVGHVFULEHG7KHVXUYH\ZLOOQRWDOORZ\RXWRJREDFNZDUGV
DQGUHUHDGWKHVFHQDULRRQFH\RXSURFHHGWRWKHTXHVWLRQVRSOHDVHUHPHPEHU\RXUVKRSSLQJ
VLWXDWLRQDQGWKHSURGXFW\RXDUHSXUFKDVLQJWRDQVZHUWKHTXHVWLRQVIROORZLQJWKHVFHQDULR
)ROORZLQJWKHLQVWUXFWLRQVZHUHWKHZULWWHQVFHQDULRV 7DEOH 3DUWLFLSDQWVZHUH
UDQGRPO\JLYHQRQHRIWKHVFHQDULRV7KH\ZHUHWKHQJLYHQWKHVXUYH\LWHPV 7DEOH $ILOWHU
TXHVWLRQZDVDVNHG LHLI\RXDUHUHDGLQJWKLVSOHDVHVHOHFW6WURQJO\$JUHH WRHQVXUH
SDUWLFLSDQWVZHUHUHDGLQJLQVWUXFWLRQVDQGVXUYH\LWHPV3DUWLFLSDQWVZKRGLGQRWFRUUHFWO\
DQVZHUWKHILOWHUTXHVWLRQZHUHQRWXVHGLQGDWDDQDO\VLV3DUWLFLSDQWVZKRGLGQRWSDVVWKHILOWHU
TXHVWLRQZHUHNLFNHGRXWRIWKHVXUYH\DQGGLGQRWUHFHLYHFRPSHQVDWLRQ6LPLODUO\SDUWLFLSDQWV
ZKRGLGQRWFRPSOHWHWKHVXUYH\GLGQRWUHFHLYHFRPSHQVDWLRQ
'HVLJQ
6WXG\FROOHFWHGGDWDZLWKD[GHVLJQ7KHILUVWIDFWRUZDVSK\VLFDOHQFURDFKPHQW
ORZYHUVXVKLJK 7KHVHFRQGIDFWRUZDVYLVXDOHQFURDFKPHQW ORZYHUVXVKLJK 7KLVGHVLJQ
\LHOGHGIRXUVFHQDULRVLQFOXGLQJORZSK\VLFDOHQFURDFKPHQWDQGORZYLVXDOHQFURDFKPHQWKLJK
SK\VLFDOHQFURDFKPHQWDQGORZYLVXDOHQFURDFKPHQWORZSK\VLFDOHQFURDFKPHQWDQGKLJKYLVXDO
HQFURDFKPHQWKLJKSK\VLFDOHQFURDFKPHQWDQGORZYLVXDOHQFURDFKPHQW7KHVHIRXUVFHQDULRV



ZHUHJLYHQXVLQJHLWKHUIRRWIXQJDOFUHDPRUKHPRUUKRLGFUHDPDVFKRVHQIURPWKHSUHWHVWV
VFHQDULRVDYDLODEOHLQ7DEOH 7KHGDWDZDVFOHDQHGVRWKDWH[WUHPHLQFRUUHFWSHUFHSWLRQVRI
WKHPDQLSXODWLRQVZHUHGURSSHG LHIRUWKHKLJKPDQLSXODWLRQDQ\UHVSRQGHUVZKRDQVZHUHG
EHORZ³´ZHUHGURSSHG)RUWKHORZPDQLSXODWLRQDQ\UHVSRQGHUVZKRDQVZHUHGDERYH³´
ZHUHGURSSHG (LJKWUHVSRQVHVZHUHGHOHWHGIURPWKHKLJKSK\VLFDOPDQLSXODWLRQIRUUDWLQJLW
ORZDQGZHUHGHOHWHGIURPORZSK\VLFDOIRUSHUFHLYLQJWKHHQFURDFKPHQWDVKLJK/LNHZLVH
IRXUZHUHGHOHWHGIURPKLJKYLVXDOIRUSHUFHLYLQJWKHPDQLSXODWLRQDVORZDQGZHUHGHOHWHG
IURPORZYLVXDOIRUPLVSHUFHLYLQJWKHPDQLSXODWLRQDVKLJKO\HQFURDFKLQJ7KHKLJKQXPEHURI
PLVSHUFHSWLRQVLQWKHORZYLVXDOPDQLSXODWLRQLVOLNHO\GXHWRWKHVSRWOLJKWHIIHFW *LORYLFKHWDO
 $VWKHYDULDEOHVRILQWHUHVWZHUHHQFURDFKPHQWVPLVVHGSHUFHSWLRQVZHUHGHOHWHGDV
RXWOLHUVRIWKHPDQLSXODWLRQVDQGPDQLSXODWLRQFKHFNIDLOXUHV 6RPDQ:ROIHDQG/RUDDV
5RVHWWHDQG/LYLQJVWRQ%XUPDQDQG%LVZDV 7ZRRXWOLHUVZHUHDOVR
UHPRYHGIURPWKHGDWDDVWKHLUVWDQGDUGL]HG]VFRUHIRUDQ\RIWKHGHSHQGHQWYDULDEOHVZDV
JUHDWHUWKDQWKUHH %DORWDHWDO 
$ILOWHUTXHVWLRQZDVLQFOXGHGLQWKHVXUYH\ HJLI\RXDUHUHDGLQJWKLVSOHDVHVHOHFW
6WURQJO\$JUHH WRHQVXUHWKHGDWDEHLQJDQDO\]HGFDPHIURPSDUWLFLSDQWVZKRUHDGWKHVXUYH\
LWHPV 2SSHQKHLPHUHWDO 3DUWLFLSDQWVZKRGLGQRWFRUUHFWO\DQVZHUWKHILOWHUTXHVWLRQ
ZHUHQRWDOORZHGWRFRPSOHWHWKHVXUYH\DQGWKHLUUHVXOWVZHUHQRWXVHG Q  7KHGDWD
FROOHFWLRQSURFHVVUHVXOWHGLQFRPSOHWHVXUYH\VXVHDEOHIRUIRRWIXQJDOFUHDPDQG
XVHDEOHVXUYH\VIRUKHPRUUKRLGFUHDP7KHILUVWWKUHHK\SRWKHVHVXVHG$1&29$DQDO\VLVZLWK
DQ[LHW\H[SUHVVLYHQHVVDQGDQRQ\PLW\DVFRQWUROV LWHPVDYDLODEOHLQ7DEOHDQ[LHW\DQG
HPEDUUDVVPHQWVKRZHGGLVFULPLQDQWYDOLGLW\IRUWKHPDLQWHVWOLNHWKH\GLGLQSUHWHVWDQGZHUH
XVHGDVVHSDUDWHFRQVWUXFWVIRUWKHUHPDLQGHURIWKHVWXGLHV $Q[LHW\DQGH[SUHVVLYHQHVVZHUH



XVHGDVFRQWUROVDVWKHVHSURGXFWUHODWHGHPRWLRQVFDQLQIOXHQFHVKRSSLQJEHKDYLRU 0HQRQDQG
.DKQ DQGMXGJPHQWVDERXWWKHVLWXDWLRQ 'XEHDQG0RUJDQ $VSUR[LPLW\LVD
FRPSRQHQWRIDQRQ\PLW\DQGLWFDQUHGXFHDSHUVRQ¶VIHDURIVRFLDOGLVDSSURYDORUYDOXDWLRQ
3LQVRQQHDXOWDQG+HSSHO 2QHLWHPIRUDQRQ\PLW\ZDVXVHGDVDFRQWUROVRWKHHIIHFWRI
SULYDF\RQWKHWKUHDWVFRXOGEHVHHQZLWKRXWWKHLPSDFWRIDQRQ\PLW\
6XEMHFWV
$WRWDORISDUWLFLSDQWVZHUHJLYHQDIHHRIIRUFRPSOHWLRQRIWKHVXUYH\$IWHU
GDWDSXULILFDWLRQGDWDLQFOXGHGFRPSOHWHVXUYH\VXVHDEOHIRUIRRWIXQJDOFUHDPDQG
XVHDEOHVXUYH\VIRUKHPRUUKRLGFUHDP)RUIRRWIXQJDOFUHDPRIUHVSRQGHQWVZHUHPDOH
DQGZHUHEHWZHHQWKHDJHVRI:LWKWKHVHFRQGSURGXFWKHPRUUKRLGFUHDP
ZHUHPDOHDQGZHUHEHWZHHQWKHDJHVRI
0HDVXUHPHQW5HOLDELOLW\DQG9DOLGLW\
(DFKLWHPZDVORDGHGRQWRLWVLQWHQGHGFRQVWUXFWLQ$026LQDPHDVXUHPHQWPRGHOIRU
DQDO\VLV6WXG\ VPHDVXUHPHQWPRGHOLQFOXGHGFDWHJRUL]DWLRQWKUHDW LWHPV DFFHSWDQFH
WKUHDW LWHPV SXUFKDVHSUHVVXUH LWHPV DQ[LHW\ LWHPVXVHGDVDFRQWURO DQG
H[SUHVVLYHQHVV LWHPVXVHGDVDFRQWURO $QRQ\PLW\ZDVQRWLQFOXGHGLQWKHPHDVXUHPHQW
PRGHODVLWRQO\FRQVLVWHGRIRQHLWHPIRUXVHDVDFRQWURODQGDFRQVWUXFWVKRXOGFRQVLVWRIWKUHH
LWHPVIRUPHDVXUHPHQW $QGHUVRQDQGJDUELQJ $OOLWHPVIRUVWXG\DUHDYDLODEOHLQ
7DEOH$GGLWLRQDOLWHPVDQGFRQVWUXFWVZHUHFROOHFWHGEXWQRWXVHGLQWKHPHDVXUHPHQWPRGHO
DVWKHYDULDEOHVZHUHQRWXVHGIRUWKH$1&29$DQGUHJUHVVLRQDQDO\VHV7KHVHDGGLWLRQDOLWHPV
ZHUHFROOHFWHGIRUXVHDVSRVVLEOHFRQWUROVDQGIRUSRVWKRFDQDO\VLVVKRXOGSURGXFWGLIIHUHQFHV
EHIRXQG



)RRW)XQJDO
7KHUHZHUHQRQHJDWLYHHUURUWHUPVDQGDOOVWDQGDUGL]HGFRHIILFLHQWVZHUHDERYHZLWK
WKHH[FHSWLRQRIWZRLWHPVIRUSXUFKDVHSUHVVXUHZKLFKKDGFRHIILFLHQWVRIDQGDQGRQH
LWHPIRUH[SUHVVLYHQHVVWKDWKDGDFRHIILFLHQWRI)RUVDWLVIDFWRU\PHDVXUHPHQWDOOLWHPV
PXVWKDYHDQHVWLPDWLRQSUHIHUDEO\DERYHEXWDPLQLPXPRIZLWKWKHLULQWHQGHGYDULDEOH
+DLUHWDO $GGLWLRQDOO\WKHVHLWHPVZHUHDOOIURPSUHYLRXVO\HVWDEOLVKHGVFDOHV
7KHUHIRUHWKHLWHPVZHUHGHHPHGVDWLVIDFWRU\DVWKH\ZHUHDERYHDQGVKRZHGGLVFULPLQDQW
YDOLGLW\ZLWKRWKHUFRQVWUXFWV6WDQGDUGHUURUVUDQJHGEHWZHHQDQG0RGLILFDWLRQLQGLFHV
JUHDWHUWKDQRQO\LQYROYHGHUURUVWHUPVWKHUHIRUHLWLVQRWFRQFHUQLQJWKDWLWHPVORDGHGRQWR
PXOWLSOHIDFWRUV )DVVLQJHU 7KHUHZHUHQRXQVDWLVIDFWRU\PRGLILFDWLRQLQGLFHVEHWZHHQDQ
LWHPDQGDFRQVWUXFW7KHFRPSRVLWHUHOLDELOLW\ZDVDERYHIRUDOOFRQVWUXFWV UDQJLQJIURP
WR  &KXUFKLOO DQGWKHDYHUDJHYDULDQFHH[WUDFWHGZDVDERYH UDQJLQJIURP
WR  *DUYHUDQG0HQW]HU $GGLWLRQDOO\DFFRUGLQJWR)RUQHOODQG/DUFNHU  WKH
DYHUDJHYDULDQFHH[WUDFWHG $9( IRUDOOWKHFRQVWUXFWVPXVWEHJUHDWHUWKDQWKHLUVTXDUHG
FRUUHODWLRQLQRUGHUWRFRQFOXGHWKDWWKHODWHQWYDULDEOHH[SODLQVPRUHYDULDQFHLQWKHLWHPVWKDQ
PHDVXUHPHQWHUURURURWKHUYDULDEOHVLQWKHPRGHO VHH7DEOHIRUORDGLQJVUHOLDELOLWLHVDQG
$9( $VWKH$9(IRUDOOFRQVWUXFWVZHUHKLJKHULQWKHPHDVXUHPHQWPRGHOWKDQWKHVTXDUHG
FRUUHODWLRQ VHH7DEOHIRUFRUUHODWLRQV DOOLWHPVZHUHGHHPHGVDWLVIDFWRU\LQPHDVXULQJWKH
FRQVWUXFWWKH\LQWHQGHGWRDQGQRWPHDVXULQJPRUHWKDQRQHFRQVWUXFW
,QSUHWHVWDQ[LHW\DQGGLVFRPIRUWGLGQRWVKRZGLVFULPLQDQWYDOLGLW\+RZHYHUWKHVH
WZRLWHPVGLGVKRZGLVFULPLQDQWYDOLGLW\IRUWKHPDLQWHVW ZKLFKLVFRQVLVWHQWZLWKSUHWHVW 
7KHWZRFRQVWUXFWVZHUHWKHQNHSWVHSDUDWHIRUWKHPDLQWHVWUHVXOWVRIVWXG\DVZHOODV
DGGLWLRQDOVWXGLHVWKHUHDIWHU



7DEOH0HDVXUHPHQW6WDWLVWLFVIRU)RRW)XQJDO&UHDPIRU6WXG\
6WDQGDUGL]HG
/RDGLQJV


3XUFKDVH3UHVVXUH  




&DWHJRUL]DWLRQWKUHDW





$FFHSWDQFHWKUHDW  


([SUHVVLYHQHVV  


$Q[LHW\  




$YHUDJH
9DULDQFH
([WUDFWHG


&RPSRVLWH
5HOLDELOLW\



























 





































7DEOH&RUUHODWLRQ7DEOHIRU)RRW)XQJDO&UHDPIRU6WXG\


&RQVWUXFW



3XUFKDVH3UHVVXUH  

&DWHJRUL]DWLRQ7KUHDW   
$FFHSWDQFH7KUHDW  

([SUHVVLYHQHVV  

$Q[LHW\  

$QRQ\PLW\  



6LQJOHLWHP






























































+HPRUUKRLG&UHDP
7KHUHZHUHQRQHJDWLYHHUURUWHUPVDQGDOOVWDQGDUGL]HGFRHIILFLHQWVZHUHDERYHZLWK
WKHH[FHSWLRQRIWZRLWHPVIRUSXUFKDVHSUHVVXUHZKLFKKDGFRHIILFLHQWVRIDQG)RU
VDWLVIDFWRU\PHDVXUHPHQWDOOLWHPVPXVWKDYHDQHVWLPDWLRQSUHIHUDEO\DERYHEXWDPLQLPXP
RIZLWKWKHLULQWHQGHGYDULDEOH +DLUHWDO $GGLWLRQDOO\WKHVHLWHPVZHUHDOOIURP
SUHYLRXVO\HVWDEOLVKHGVFDOHV7KHUHIRUHWKHLWHPVZHUHGHHPHGVDWLVIDFWRU\DVWKH\ZHUH
DERYHDQGVKRZHGGLVFULPLQDQWYDOLGLW\ZLWKRWKHUFRQVWUXFWV6WDQGDUGHUURUVUDQJHG
EHWZHHQDQG0RGLILFDWLRQLQGLFHVJUHDWHUWKDQRQO\LQYROYHGHUURUVWHUPVWKHUHIRUH
LWLVQRWFRQFHUQLQJWKDWLWHPVORDGHGRQWRPXOWLSOHIDFWRUV )DVVLQJHU 7KHUHZHUHQR
XQVDWLVIDFWRU\PRGLILFDWLRQLQGLFHVEHWZHHQDQLWHPDQGDFRQVWUXFW7KHFRPSRVLWHUHOLDELOLW\
ZDVDERYHIRUDOOFRQVWUXFWV UDQJLQJIURPWR  &KXUFKLOO DQGWKHDYHUDJH
YDULDQFHH[WUDFWHGZDVDERYH UDQJLQJIURPWR  *DUYHUDQG0HQW]HU 
$GGLWLRQDOO\DFFRUGLQJWR)RUQHOODQG/DUFNHU  WKHDYHUDJHYDULDQFHH[WUDFWHG $9( IRU
DOOWKHFRQVWUXFWVPXVWEHJUHDWHUWKDQWKHLUVTXDUHGFRUUHODWLRQLQRUGHUWRFRQFOXGHWKDWWKH
ODWHQWYDULDEOHH[SODLQVPRUHYDULDQFHLQWKHLWHPVWKDQPHDVXUHPHQWHUURURURWKHUYDULDEOHVLQ
WKHPRGHO VHH7DEOHIRUORDGLQJVUHOLDELOLWLHVDQG$9( $VWKH$9(IRUDOOFRQVWUXFWVZHUH
KLJKHULQWKHPHDVXUHPHQWPRGHOWKDQWKHVTXDUHGFRUUHODWLRQ VHH7DEOHIRUFRUUHODWLRQV DOO
LWHPVZHUHGHHPHGVDWLVIDFWRU\LQPHDVXULQJWKHFRQVWUXFWWKH\LQWHQGHGWRDQGQRWPHDVXULQJ
PRUHWKDQRQHFRQVWUXFW
&RPPRQ0HWKRG%LDV


6HYHUDOWHVWVZHUHFRQGXFWHGWRHQVXUHFRPPRQPHWKRGELDV &0% ZDVQRWDIDFWRULQ

WKHGDWD+DUPDQ VVLQJOHIDFWRUWHVW 3RGVDNRIIHWDO3RGVDNRIIDQG2UJDQ 




7DEOH0HDVXUHPHQW6WDWLVWLFVIRU+HPRUUKRLG&UHDPIRU6WXG\
6WDQGDUGL]HG
/RDGLQJV


3XUFKDVH3UHVVXUH  




&DWHJRUL]DWLRQWKUHDW





$FFHSWDQFHWKUHDW  


([SUHVVLYHQHVV  


$Q[LHW\  




$YHUDJH
9DULDQFH
([WUDFWHG


&RPSRVLWH
5HOLDELOLW\



























 






































7DEOH&RUUHODWLRQ7DEOHIRU+HPRUUKRLG&UHDPIRU6WXG\


&RQVWUXFW



3XUFKDVH3UHVVXUH  

&DWHJRUL]DWLRQ7KUHDW   
$FFHSWDQFH7KUHDW  

([SUHVVLYHQHVV  

$Q[LHW\  
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VXJJHVWVUXQQLQJDQH[SORUDWRU\IDFWRUDQDO\VLV ()$ WRHQVXUHWKDWWKHWRSORDGHGIDFWRUGRHV
QRWH[FHHGRIDOOYDULDQFH
$9DULPD[URWDWLRQZDVXVHGZLWK(LJHQYDOXHVORDGLQJDWJUHDWHUWKDQ7KHILYH
YDULDEOHV FDWHJRUL]DWLRQWKUHDWDFFHSWDQFHWKUHDWSXUFKDVHSUHVVXUHDQ[LHW\DQG
H[SUHVVLYHQHVV ZHUHXVHGIRUWKLVWHVW)RUIRRWIXQJDOWKHIDFWRUVWKDWHPHUJHGHDFKDFFRXQWHG
IRUPRUHWKDQYDULDQFH +DWFKHU 7KHILUVWFRPSRQHQWDFFRXQWHGIRURI
YDULDQFHDQGWKHVHFRQGFRPSRQHQWDFFRXQWHGIRU)RUKHPRUUKRLGFUHDPHDFKIDFWRU
DOVRDFFRXQWHGIRUPRUHWKDQYDULDQFH +DWFKHU 7KHILUVWIDFWRUDFFRXQWHGIRU
RIYDULDQFHDQGWKHVHFRQGIDFWRUDFFRXQWHGIRU&RPPRQPHWKRGELDVLVQRWDSUREOHP
IRUHLWKHUSURGXFWDFFRUGLQJWR+DUPDQ VVLQJOHIDFWRUWHVW


7KHVHFRQGWHVWFRQGXFWHGZDVDFRPPRQODWHQWIDFWRUWHVW$FRPPRQPHWKRGYDULDEOH
&09 ZDVFUHDWHGLQWKHPHDVXUHPHQWPRGHOLQ$026DOOLWHPVZHUHOLQNHGWRWKH&09DV

ZHOODVWKHLURULJLQDOLQWHQGHGFRQVWUXFWDQGDOOSDWKVZHUHFRQVWUDLQHGWREHHTXDO7KHUHIRUH
WKHUHJUHVVLRQSDWKZRXOGUHVXOWLQWKHVDPHQXPEHUIRUDOOSDWKVIURPWKH&09WRDOOLWHPV
DOORZLQJIRUDVLQJOHQXPEHUWKDWDFFRXQWVIRUFRPPRQPHWKRGELDV7KLVWHVWLVWRVKRZKRZ
PXFKYDULDQFHIRUDOOWKHLWHPVFDQEHDFFRXQWHGWRDVLQJOHIDFWRU WKH&09VHH)LJXUHIRU
LOOXVWUDWLYHH[DPSOH  *DVNLQ )RUIRRWIXQJDOGDWDWKHUHVXOWLQJUHJUHVVLRQZHLJKWIRUWKH
&09WRHDFKLWHPZDV WKHZHLJKWZDVIRUHDFKSDWKIURPWKH&09WRLWHPDVWKH
SDWKZDVFRQVWUDLQHGWREHHTXDO ZKLFKHTXDOVZKHQVTXDUHG7KHFRPPRQYDULDQFH
DFFRXQWHGIRUE\WKLVWHVWLVZKLFKGRHVQRWVXJJHVWDSUREOHPRI&0% *DVNLQ 
$FFRUGLQJWRWKH+DUPDQ¶VVLQJOHIDFWRUWHVWFRPPRQPHWKRGELDVVKRXOGDFFRXQWIRUOHVVWKDQ
WKHPDMRULW\  RIYDULDQFH 3RGVDNRIIDQG2UJDQ*DVNLQ )RUKHPRUUKRLG
FUHDPWKHUHJUHVVLRQZHLJKWIRUWKH&09WRWKHLWHPVZDVZKLFKLVZKHQVTXDUHG



7KHFRPPRQYDULDQFHIRUKHPRUUKRLGFUHDPZDVZKLFKDJDLQGRHVQRWVXJJHVWD
SUREOHPRIFRPPRQPHWKRGELDV


)LJXUH,OOXVWUDWLYH([DPSOHRI7HVWLQJIRU&RPPRQ0HWKRG%LDVLQ$026
0DQLSXODWLRQ&KHFNV
)RRW)XQJDO&UHDP


0DQLSXODWLRQFKHFNVZHUHFRQGXFWHGRQWKHGDWDWRHQVXUHWKHPDQLSXODWLRQVZHUH

DGHTXDWHO\SHUFHLYHG0DQLSXODWLRQFKHFNVIRUSK\VLFDOHQFURDFKPHQWLQFOXGHGWKUHHLWHPVRI
YHU\GLVWDQWYHU\FORVHYHU\IDUDZD\YHU\QHDUDQGQRWFORVHYHU\FORVHE\ZKLFKKDGJRRG
UHOLDELOLW\ Į  DQGZHUHFRPELQHGWRFUHDWHDPHDQVFRUH,QWKHSK\VLFDOPDQLSXODWLRQORZ
SK\VLFDOHQFURDFKPHQW HJQRHPSOR\HHLVSK\VLFDOO\FORVHWR\RX KDGDPHDQRIDQG
KLJKSK\VLFDOHQFURDFKPHQW HJDQHPSOR\HHKDVFRPHWRORRNDWWKHVDPHSURGXFW\RXDUHDW
DQGLVVWDQGLQJYHU\FORVHWR\RX KDGDPHDQRIVLJQLILFDQWDWS





0DQLSXODWLRQFKHFNVIRUYLVXDOHQFURDFKPHQWLQFOXGHIRXULWHPVRIQRWZDWFKHGYHU\

ZDWFKHGQRWREVHUYHGYHU\REVHUYHGQRWSDLGDWWHQWLRQWRYHU\SDLGDWWHQWLRQWRDQGQRW
ORRNHGDWYHU\ORRNHGDW7KHVHLWHPVDOVRKDGJRRGUHOLDELOLW\ Į  DQGZHUHFRPELQHGWR
FUHDWHDPHDQVFRUH/RZYLVXDOHQFURDFKPHQW HJQRHPSOR\HHLVZDWFKLQJ\RXRUFDQVHH
ZKDW\RXDUHGRLQJ KDGDPHDQRIDQGKLJKYLVXDOHQFURDFKPHQW HJDQHPSOR\HHLV
ZDWFKLQJ\RX KDGDPHDQRIVLJQLILFDQWO\GLIIHUHQWDWS%RWKSK\VLFDODQGYLVXDO
PDQLSXODWLRQVZHUHVXFFHVVIXOLQWKHPDLQWHVWGDWDFROOHFWLRQ
+HPRUUKRLG&UHDP
0DQLSXODWLRQFKHFNVIRUSK\VLFDOHQFURDFKPHQWLQFOXGHGWKHVDPHWKUHHLWHPVDVXVHGIRU
IRRWIXQJDOFUHDPZLWKJRRGUHOLDELOLW\ Į  DQGDPHDQVFRUHZDVFUHDWHG,QWKHSK\VLFDO
PDQLSXODWLRQORZSK\VLFDOHQFURDFKPHQWKDGDPHDQRIDQGKLJKSK\VLFDOHQFURDFKPHQW
KDGDPHDQRIVLJQLILFDQWDWS


7KHVDPHLWHPVXVHGIRUIRRWIXQJDOFUHDPZHUHDOVRXVHGIRUKHPRUUKRLGFUHDP7KH

LWHPVKDGJRRGUHOLDELOLW\ Į  DQGZHUHFRPELQHGWRFUHDWHDPHDQVFRUH/RZYLVXDO
HQFURDFKPHQWKDGDPHDQRIDQGKLJKYLVXDOHQFURDFKPHQWKDGDPHDQRI
VLJQLILFDQWO\GLIIHUHQWDWS%RWKSK\VLFDODQGYLVXDOPDQLSXODWLRQVZHUHVXFFHVVIXOLQWKH
PDLQWHVWGDWDFROOHFWLRQIRUKHPRUUKRLGFUHDPDVZHOO
&RQIRXQG&KHFNV


7RHQVXUHWKDWRQHPDQLSXODWLRQZDVQRWFRQIRXQGLQJWKHRWKHUDWHVWZDVFRQGXFWHG

DFFRUGLQJWR3HUGXHDQG6XPPHUV  ,QWKLVDQDO\VLVDQ$129$LVUXQZLWKERWK
PDQLSXODWLRQVDQGWKHLULQWHUDFWLRQDVLQGHSHQGHQWYDULDEOHVDQGWKHPDQLSXODWLRQVFKHFNRIWKH
PDQLSXODWLRQLQTXHVWLRQDVWKHGHSHQGHQWYDULDEOH2QO\WKHPDQLSXODWLRQUHODWHGWRWKH
PDQLSXODWLRQFKHFNVKRXOGEHVLJQLILFDQW$Q\RWKHUVLJQLILFDQWPDQLSXODWLRQVPXVWKDYHD



UHODWLYHO\VPDOOSDUWLDOHWDVTXDUHGYDOXHWRVXJJHVWWKHFRQIRXQGLQJPDQLSXODWLRQLVQRW
RYHUSRZHULQJWKHPDQLSXODWLRQLQTXHVWLRQ 3HUGXHDQG6XPPHUV 
)RRW)XQJDO&UHDP


)RUWKHSK\VLFDOHQFURDFKPHQWFRQIRXQGLQJFKHFNWKHSK\VLFDOPDQLSXODWLRQLV

VLJQLILFDQWDWSZLWKDSDUWLDOHWDVTXDUHGRI VHH7DEOHIRUUHVXOWV +RZHYHUERWK
WKHYLVXDOPDQLSXODWLRQ S DQGLQWHUDFWLRQ S ZHUHVLJQLILFDQWDVZHOO7KHSDUWLDO
HWDVTXDUHGRIYLVXDOZDVDQGSDUWLDOHWDVTXDUHGRIWKHLQWHUDFWLRQZDVZKLFKDUHERWK
UHODWLYHO\VPDOOFRPSDUHGWRWKHSDUWLDOHWDVTXDUHGRISK\VLFDOVXJJHVWLQJWKDWFRQIRXQGLQJ
PDQLSXODWLRQVDUHQRWODUJHO\LPSDFWLQJWKHUHVXOWV


7KHLQGHSHQGHQWYDULDEOHRIYLVXDOHQFURDFKPHQWZDVDVLJQLILFDQWSUHGLFWRURIWKHYLVXDO

PDQLSXODWLRQFKHFNZLWKSDQGDSDUWLDOHWDVTXDUHGRI3K\VLFDOHQFURDFKPHQWZDV
VLJQLILFDQWDWSDQGDSDUWLDOHWDVTXDUHGRI7KHLQWHUDFWLRQZDVQRWVLJQLILFDQWDWS 
7KHSDUWLDOHWDVTXDUHGRIWKHSK\VLFDOPDQLSXODWLRQZDVUHODWLYHO\VPDOOFRPSDUHGWRWKHSDUWLDO
HWDVTXDUHGRIYLVXDOVXJJHVWLQJWKDWWKHYLVXDOPDQLSXODWLRQZDVQRWODUJHO\FRQIRXQGHGE\WKH
SK\VLFDOPDQLSXODWLRQ

7DEOH&RQIRXQGLQJ&KHFN5HVXOWVIRU)RRW)XQJDO&UHDPIRU6WXG\

0DQLSXODWLRQ
3K\VLFDO
9LVXDO
3K\VLFDO YLVXDO


3K\VLFDO0&
S ڦ
S ڦ
S ڦ








9LVXDO0&
S ڦ
S ڦ
3 


+HPRUUKRLG&UHDP
)RUWKHSK\VLFDOHQFURDFKPHQWFRQIRXQGLQJFKHFNWKHSK\VLFDOPDQLSXODWLRQLV
VLJQLILFDQWDWSZLWKDSDUWLDOHWDVTXDUHGRI VHH7DEOH +RZHYHUDJDLQERWKWKH
YLVXDOPDQLSXODWLRQ S DQGLQWHUDFWLRQ S ZHUHVLJQLILFDQWDVZHOO7KHSDUWLDOHWD
VTXDUHGRIYLVXDOZDVDQGSDUWLDOHWDVTXDUHGRIWKHLQWHUDFWLRQZDVZKLFKDUHERWK
UHODWLYHO\VPDOOFRPSDUHGWRWKHSDUWLDOHWDVTXDUHGRISK\VLFDOVXJJHVWLQJWKDWFRQIRXQGLQJ
PDQLSXODWLRQVDUHQRWODUJHO\LPSDFWLQJWKHUHVXOWV


)RUWKHYLVXDOFRQIRXQGLQJFKHFNYLVXDOHQFURDFKPHQWZDVDVLJQLILFDQWLQGHSHQGHQW

YDULDEOHWRWKHYLVXDOPDQLSXODWLRQFKHFNZLWKSDQGDSDUWLDOHWDVTXDUHGRI3K\VLFDO
HQFURDFKPHQWZDVVLJQLILFDQWDWSDQGDSDUWLDOHWDVTXDUHGRI7KHLQWHUDFWLRQZDVQRW
VLJQLILFDQWDWS 7KHSDUWLDOHWDVTXDUHGRIWKHSK\VLFDOPDQLSXODWLRQZDVUHODWLYHO\VPDOO
FRPSDUHGWRWKHSDUWLDOHWDVTXDUHGRIYLVXDODJDLQVXJJHVWLQJWKDWWKHYLVXDOPDQLSXODWLRQZDV
QRWODUJHO\FRQIRXQGHGE\WKHSK\VLFDOPDQLSXODWLRQ

7DEOH&RQIRXQGLQJ&KHFN5HVXOWVIRU+HPRUUKRLG&UHDPIRU6WXG\

0DQLSXODWLRQ
3K\VLFDO
9LVXDO
3K\VLFDO YLVXDO


3K\VLFDO0&
S ڦ
S ڦ
S ڦ


9LVXDO0&
S ڦ
S ڦ
3 



5HVXOWV


$QDO\VLVIRUK\SRWKHVHVZDVFRQGXFWHGXVLQJ$1&29$%RWKWKHSK\VLFDODQG

YLVXDOFDWHJRULFDOYDULDEOHV ORZKLJK ZHUHSODFHGDVIL[HGIDFWRUVZLWKHLWKHUFDWHJRUL]DWLRQ
WKUHDWRUDFFHSWDQFHWKUHDWDVWKHGHSHQGHQWYDULDEOH '9 7KLVPHWKRGZDVXVHGDVWKH



LQGHSHQGHQWYDULDEOHV ,9 ZHUHFDWHJRULFDODQGWKH'9ZDVFRQWLQXRXV7KHFRQWUROV DQ[LHW\
H[SUHVVLYHQHVVDQRQ\PLW\ ZHUHXVHGDVFRYDULDWHV+XVHGDUHJUHVVLRQDQDO\VLVDVWKH
LQGHSHQGHQWYDULDEOH ,9 ZDVFRQWLQXRXVDQGWKHGHSHQGHQWYDULDEOH '9 ZDVDOVRFRQWLQXRXV
+DQG+XVHG3UHDFKHUDQG+D\HV¶  ERRWVWUDSPHWKRGIRUPHGLDWLRQ


+\SRWKHVLVDSUHGLFWVKLJKHUOHYHOVRISK\VLFDOHQFURDFKPHQWZLOOKDYHDQHJDWLYH

UHODWLRQVKLSWRFDWHJRUL]DWLRQWKUHDW8VLQJDQ$1&29$ZLWKFDWHJRUL]DWLRQWKUHDWDVWKH
GHSHQGHQWYDULDEOHWKHIRRWIXQJDOFUHDPVKRZHGDGLIIHUHQFHEHWZHHQORZDQGKLJK
HQFURDFKPHQW )  SPHDQORZ PHDQKLJK  ZKLFKVXSSRUWVK\SRWKHVLV
D7KHORZHQFURDFKPHQWKDGDKLJKHUFDWHJRUL]DWLRQWKUHDWPHDQVKRZLQJWKDWFDWHJRUL]DWLRQ
WKUHDWZHQWGRZQLQWKHKLJKHUSK\VLFDOHQFURDFKPHQWVFHQDULR)RUKHPRUUKRLGFUHDPKRZHYHU
WKHUHVXOWVZHUHRQO\PDUJLQDOO\VLJQLILFDQW>)  S  PHDQORZ PHDQKLJK 
 @VKRZLQJWKDWWKHUHLVRQO\DPDUJLQDOGLIIHUHQFHLQFDWHJRUL]DWLRQWKUHDWDPRQJWKHWZR
OHYHOVRISK\VLFDOHQFURDFKPHQW7KHUHIRUHK\SRWKHVLVDLVRQO\IXOO\VXSSRUWHGZLWKIRRW
IXQJDOFUHDP VXPPDU\RIK\SRWKHVHVIRUVWXG\IRXQGLQ7DEOH 


+\SRWKHVLVEVXJJHVWVWKDWKLJKHUOHYHOVRISK\VLFDOHQFURDFKPHQWZLOOKDYHDQHJDWLYH

UHODWLRQVKLSWRDFFHSWDQFHWKUHDW)RUIRRWIXQJDOFUHDPUHVXOWV )  SPHDQORZ 
PHDQKLJK  VXSSRUWWKHK\SRWKHVLVWKDWDFFHSWDQFHWKUHDWLVORZHULQKLJKHUSK\VLFDO
HQFURDFKPHQWVLWXDWLRQV+HPRUUKRLGFUHDPVKRZHGVLPLODUUHVXOWV )  S
PHDQORZ PHDQKLJK  WKXVOHQGLQJIXOOVXSSRUWWR+EDVWKHUHVXOWVZHUHFRQVLVWHQW
IRUERWKSURGXFWVWHVWHG


+\SRWKHVLVDVD\VWKDWKLJKHUOHYHOVRIYLVXDOHQFURDFKPHQWKDYHDQHJDWLYHUHODWLRQVKLS

WRFDWHJRUL]DWLRQWKUHDW7KLVZDVPDUJLQDOO\VXSSRUWHGIRUERWKSURGXFWV)RRWIXQJDO
)  S PHDQORZ PHDQKLJK  +HPRUUKRLGFUHDP )  



S PHDQORZ PHDQKLJK  )RUK\SRWKHVLVEZKHUHWKHSUHGLFWLRQZDVWKDWKLJKHU
OHYHOVRIYLVXDOHQFURDFKPHQWZRXOGKDYHDQHJDWLYHUHODWLRQVKLSWRDFFHSWDQFHWKUHDWRQO\
KHPRUUKRLGFUHDPVKRZHGVXSSRUW)RRWIXQJDO )  S PHDQORZ PHDQKLJK 
 KHPRUUKRLGFUHDP )  SPHDQORZ PHDQKLJK  5HVXOWV
PDUJLQDOO\VXSSRUWHG+DIRUERWKSURGXFWVDQGRQO\VXSSRUWHG+EIRUKHPRUUKRLGFUHDP


+\SRWKHVHVDDQGEVWDWHWKDWWKHLQWHUDFWLRQRIYLVXDODQGSK\VLFDOHQFURDFKPHQWZLOO

KDYHDQHJDWLYHHIIHFWRQ D FDWHJRUL]DWLRQWKUHDWDQG E DFFHSWDQFHWKUHDW)RUFDWHJRUL]DWLRQ
WKUHDWIRRWIXQJDOFUHDPZDVQRWVLJQLILFDQW )  S  DQGQHLWKHUZDVKHPRUUKRLG
FUHDP )  S  WKHUHIRUHQRWVXSSRUWLQJ+D)RUDFFHSWDQFHWKUHDWIRRWIXQJDO
FUHDPZDVDJDLQQRWVLJQLILFDQW )  S  DVZHOODVKHPRUUKRLGFUHDP
)  S  QRWVXSSRUWLQJ+EHLWKHU


+\SRWKHVHVDDQGEERWKXVHGUHJUHVVLRQWRWHVWWKHUHODWLRQVKLSV+DVD\VWKDW

FDWHJRUL]DWLRQWKUHDWKDVDSRVLWLYHUHODWLRQVKLSWRSXUFKDVHSUHVVXUHZKLFKLVVXSSRUWHGZLWK
ERWKIRRWIXQJDOFUHDPDQGKHPRUUKRLGFUHDPGDWDVHWV7KHUHJUHVVLRQZDVVXSSRUWHGIRUERWK
IRRWIXQJDOFUHDP ȕ W S DQGKHPRUUKRLGFUHDP ȕ W S IXOO\
VXSSRUWLQJ+DDFURVVERWKSURGXFWV+\SRWKHVLVEVD\VWKDWDFFHSWDQFHWKUHDWZLOOKDYHD
SRVLWLYHUHODWLRQVKLSWRSXUFKDVHSUHVVXUH7KLVK\SRWKHVLVZDVVLJQLILFDQWIRUIRRWIXQJDOFUHDP
ȕ W S DQGKHPRUUKRLGFUHDP ȕ W S WKXVIXOO\VXSSRUWLQJ
+EDVZHOO


+\SRWKHVHVDQGERWKSUHGLFWHGPHGLDWLRQRIWKHWKUHDWVEHWZHHQHQFURDFKPHQWVDQG

SXUFKDVHSUHVVXUH+DVSHFLILFDOO\VDLGFDWHJRUL]DWLRQWKUHDWPHGLDWHVSK\VLFDOHQFURDFKPHQW
DQGSXUFKDVHSUHVVXUHZKHUH+EUHODWHGWRDFFHSWDQFHWKUHDWDVWKHPHGLDWRUEHWZHHQSK\VLFDO
HQFURDFKPHQWDQGSXUFKDVHSUHVVXUH3UHDFKHUDQG+D\HV¶ERRWVWUDSPHWKRG 3UHDFKHUDQG



+D\HV=KDR/\QFKDQG&KHQ ZDVXVHGWRWHVWWKHVHUHODWLRQVKLSV,WLVLPSRUWDQW
WRFODULI\WKDWIRUWKHPHGLDWLRQWHVWVDVLQJOHSDWKGRHVQRWKDYHWRUHDFKVLJQLILFDQFHDWSWR
LQGLFDWHPHGLDWLRQ$YDULDEOHPD\EHDPHGLDWRUDQGWKHLQGLUHFWHIIHFWVLJQLILFDQWHYHQLIDQ
LQGLYLGXDOSDWKIDLOVWRUHDFKIXOOVLJQLILFDQFH$QLQGLUHFWHIIHFWLVUHSUHVHQWHGE\WKHSURGXFWRI
SDWKD[SDWKEZKHUHSDWKLVWKHLQGHSHQGHQWYDULDEOHUHJUHVVHGRQWKHPHGLDWRUDQGSDWKE
LVWKHPHGLDWRUUHJUHVVHGRQWKHGHSHQGHQWYDULDEOH VHH)LJXUHZKLFKLVDQLOOXVWUDWLRQRI
PHGLDWLRQSDWKV ,WLVLPSRUWDQWKRZHYHUIRUWKHFRHIILFLHQWVWREHLQWKHULJKWGLUHFWLRQ
SRVLWLYHRUQHJDWLYH DVSUHGLFWHG +D\HV 
)RU+DSK\VLFDOHQFURDFKPHQWZDVWKHLQGHSHQGHQWYDULDEOHSXUFKDVHSUHVVXUHWKH
GHSHQGHQWYDULDEOHDQGFDWHJRUL]DWLRQWKUHDWDVWKHPHGLDWRU%HJLQQLQJZLWKIRRWIXQJDOWKH
SDWKIURPSK\VLFDOHQFURDFKPHQWWRSXUFKDVHSUHVVXUHDVPHGLDWHGWKURXJKFDWHJRUL]DWLRQWKUHDW
+D KDGDVLJQLILFDQWPHDQLQGLUHFWHIIHFW LHD[Eȕ  ZLWKDFRQILGHQFHLQWHUYDO
H[FOXGLQJ]HUR WR 7KHFRQILGHQFHLQWHUYDOZLOOQRWLQFOXGH]HURLIWKHLQGLUHFW
HIIHFWLVVLJQLILFDQWDQGPHGLDWLRQLVVXJJHVWHG7KHGLUHFWHIIHFWRISK\VLFDOHQFURDFKPHQWRQ
SXUFKDVHSUHVVXUHZDVQRWVLJQLILFDQW S  VXJJHVWLQJLQGLUHFWRQO\PHGLDWLRQ =KDR/\QFK
DQG&KHQ 7KLVW\SHRIPHGLDWLRQLVVLPLODUWRIXOOPHGLDWLRQDVRXWOLQHGE\%DURQDQG
.HQQ\   0RJLOQHU$DNHUDQG.DPYDU 3OHDVHVHH7DEOHIRUIXOOUHSRUWLQJRIWKH
LQGLUHFWHIIHFW ȕ FRQILGHQFHLQWHUYDOWKHXQVWDQGDUGL]HGUHJUHVVLRQFRHIILFLHQWVIRUDE
DQGFDVZHOODVWKHSURGXFWRIWKHWKUHHSDWKVDQGPHGLDWLRQW\SHIRUIRRWIXQJDOFUHDPLQVWXG\
:KHQWKHD[ELQGLUHFWSDWKLVQRWVLJQLILFDQW LHWKHFRQILGHQFHLQWHUYDOLQFOXGHV]HUR 
WKLVVXJJHVWVQRQPHGLDWLRQ LIWKHFSDWKLVVLJQLILFDQWWKHUHLVOLNHO\DQRPLWWHGPHGLDWRU 
:KHQWKHLQGLUHFWSDWKLVVLJQLILFDQW LHFRQILGHQFHLQWHUYDOGRHVQRWLQFOXGH]HUR WKLV
VXJJHVWVPHGLDWLRQ:KHQPHGLDWLRQLVVXJJHVWHGLIWKHFSDWKLVQRWVLJQLILFDQWWKLVVXJJHVWV



LQGLUHFWRQO\PHGLDWLRQ VLPLODUWR%DURQDQG.HQQ\ VIXOOPHGLDWLRQ ,IWKHFSDWKLVVLJQLILFDQW
ZKHQPHGLDWLRQLVVXJJHVWHGWKLVVXJJHVWVFRPSOHPHQWDU\RUFRPSHWLWLYHPHGLDWLRQ
&RPSOHPHQWDU\PHGLDWLRQ VLPLODUWRSDUWLDOPHGLDWLRQ LVGHWHUPLQHGLIWKHD[E[FSURGXFWLV
SRVLWLYHDQGLVFDOOHGFRPSHWLWLYHPHGLDWLRQLIWKHSURGXFWLVQHJDWLYH =KDR/XQFK &KHQ
 




)LJXUH3UHDFKHU +D\HV%RRWVWUDS0HGLDWLRQ,OOXVWUDWLRQ




7KHPHGLDWLRQSDWKIURPSK\VLFDOHQFURDFKPHQWWRSXUFKDVHSUHVVXUHIRUIRRWIXQJDO

FUHDPDVPHGLDWHGWKURXJKDFFHSWDQFHWKUHDW +E DOVRKDGDVLJQLILFDQWPHDQLQGLUHFWHIIHFW
ȕ  ZLWKDFRQILGHQFHLQWHUYDOH[FOXGLQJ]HUR WR 7KHGLUHFWHIIHFWRI
SK\VLFDOHQFURDFKPHQWRQSXUFKDVHSUHVVXUHZDVQRWVLJQLILFDQW S  DJDLQLQGLFDWLQJ
LQGLUHFWRQO\PHGLDWLRQ =KDR/\QFKDQG&KHQ 7KHPHGLDWLRQHIIHFWVRIFDWHJRUL]DWLRQ



WKUHDWDQGDFFHSWDQFHWKUHDWIRUYLVXDO VSDWKWRSXUFKDVHSUHVVXUH +DDQG+E LQIRRWIXQJDO
FUHDPZHUHQRWVLJQLILFDQWLQGLFDWLQJQRPHGLDWLRQ VHH7DEOH 7KHVHUHVXOWVVXSSRUW+D
DQG+EIRUIRRWIXQJDOFUHDPEXWQRW+DRU+E

7DEOH0HGLDWLRQ5HVXOWVIRU)RRW)XQJDO&UHDP6WXG\
0HGLDWLRQ3DWK


FRQILGHQFH
LQWHUYDO
WR

D

E

F

3K\VLFDOÆ&7

,QGLUHFW
HIIHFWȕ
D[E 


D[E[F





 S   

3K\VLFDOÆ$7



WR





 S   

9LVXDOÆ&7
9LVXDOÆ$7







WR
WR










 S   
 S   



0HGLDWLRQ
W\SH"
,QGLUHFW
RQO\
,QGLUHFW
RQO\
1RHIIHFW
1RHIIHFW





+HPRUUKRLGFUHDPVDZIOLSSHGUHVXOWV7KHPHGLDWLRQRIFDWHJRUL]DWLRQWKUHDWDQG

DFFHSWDQFHWKUHDWZHUHQRWVLJQLILFDQWIRUSK\VLFDO VUHODWLRQVKLSZLWKSXUFKDVHSUHVVXUH +DDQG
+EVHH7DEOH +RZHYHUWKHSDWKIURPYLVXDOWRSXUFKDVHSUHVVXUHDVPHGLDWHGWKURXJK
FDWHJRUL]DWLRQWKUHDW +D IRUKHPRUUKRLGFUHDPGLGKDYHDVLJQLILFDQWPHDQLQGLUHFWHIIHFW ȕ 
 ZLWKDFRQILGHQFHLQWHUYDOH[FOXGLQJ]HUR WR 7KHGLUHFWHIIHFWRIYLVXDO
HQFURDFKPHQWRQSXUFKDVHSUHVVXUHZDVQRWVLJQLILFDQW S  VXJJHVWLQJLQGLUHFWRQO\
PHGLDWLRQ =KDR/\QFKDQG&KHQ /LNHZLVHWKHPHGLDWLRQRISDWKRIYLVXDOWRSXUFKDVH
SUHVVXUHDVPHGLDWHGWKURXJKDFFHSWDQFHWKUHDW +E KDGDVLJQLILFDQWPHDQLQGLUHFWHIIHFW ȕ 
 ZLWKDFRQILGHQFHLQWHUYDOH[FOXGLQJ]HUR WR $JDLQWKHGLUHFWHIIHFWZDV
QRWVLJQLILFDQW S  RQFHDJDLQVXJJHVWLQJLQGLUHFWRQO\PHGLDWLRQ =KDR/\QFKDQG&KHQ



 VLPLODUWRIXOOPHGLDWLRQDVRXWOLQHGE\%DURQDQG.HQQ\  7KHUHVXOWVIRU
KHPRUUKRLGFUHDPGRQRWVXSSRUW+DDQGRU+EEXWGRVXSSRUW+DDQG+E

7DEOH0HGLDWLRQ5HVXOWVIRU+HPRUUKRLG&UHDP6WXG\
0HGLDWLRQ3DWK
3K\VLFDOÆ&7

,QGLUHFW
HIIHFWȕ
D[E 



FRQILGHQFH
LQWHUYDO
WR

D

E

F

3K\VLFDOÆ$7
9LVXDOÆ&7




9LVXDOÆ$7








D[E[F





 S  

WR
WR

WR
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0HGLDWLRQ
W\SH"
'LUHFW
QRQ
PHGLDWLRQ 
1RHIIHFW
,QGLUHFW
RQO\
,QGLUHFW
RQO\


6XPPDU\RI)LQGLQJV


6WXG\WHVWHGWKHIURQWSDUWRIWKHK\SRWKHVL]HGPRGHO ++ 2YHUDOOWKHPRGHO

IRXQGVXSSRUW HLWKHUPDUJLQDORUIXOO H[FHSWIRUWKHLQWHUDFWLRQUHVXOWVDQGPL[HGILQGLQJVIRU
WKHPHGLDWLRQDQDO\VLV7KHUHVXOWVIRUVWXG\JHQHUDOO\VKRZWKDWDQLQFUHDVHLQHQFURDFKPHQW
SK\VLFDORUYLVXDO GRHVFDXVHOHVVIHOWWKUHDW FDWHJRUL]DWLRQDQGDFFHSWDQFH $QLQFUHDVHLQ
WKHVHWKUHDWVWKHQOHDGVWRDQLQFUHDVHLQSXUFKDVHSUHVVXUH6HH)LJXUHDQG)LJXUHIRUD
YLVXDOGHSLFWLRQRIVXSSRUWLQVWXG\IRUHDFKSURGXFW
+\SRWKHVLVRQHKDGKLJKOHYHOVRIVXSSRUWDFURVVERWKSURGXFWV)RRWIXQJDOFUHDP
VXSSRUWHGERWKSDUWVDDQGEIXOO\ZKLOHKHPRUUKRLGFUHDPZDVPDUJLQDOIRU+DDQGIXOO\
VLJQLILFDQWIRU+E7KLVVXJJHVWVWKDWKLJKHUOHYHOVRISK\VLFDOHQFURDFKPHQWKDYHDQHJDWLYH
UHODWLRQVKLSWRERWKFDWHJRUL]DWLRQWKUHDWDQGDFFHSWDQFHWKUHDWDVSUHGLFWHG VXPPDU\RIUHVXOWV





,ϭĂͲ

WŚǇƐŝĐĂů
ŶĐƌŽĂĐŚŵĞŶƚ
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dŚƌĞĂƚ
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)LJXUH6LJQLILFDQW)LQGLQJVIRU+HPRUUKRLG&UHDPIRU6WXG\







FDQEHIRXQGLQ7DEOH +\SRWKHVLVWZRIRXQGOHVVVXSSRUW+DKDGRQO\PDUJLQDOUHVXOWV
ZLWKERWKSURGXFWVZKLOH+ERQO\KDGVXSSRUWZLWKWKHKHPRUUKRLGFUHDPGDWDDQGQRWLQIRRW
IXQJDO7KLVVXJJHVWVWKDWKLJKHUOHYHOVRIYLVXDOHQFURDFKPHQWOHDGWRIHZHUWKUHDWVZLWK
VWURQJHUUHVXOWVIRUKHPRUUKRLGFUHDP7KHVLJQLILFDQWILQGLQJVIRU+DQG+DUHFRQVLVWHQW
ZLWKWKHWKUHDWVRXWOLQHGLQVRFLDOLGHQWLW\WKHRU\ %UDQVFRPEHHWDO VKRZLQJWKDW
SK\VLFDOFORVHQHVVDQGYLVXDOFRQWDFWFDQGHFUHDVHFDWHJRUL]DWLRQDQGDFFHSWDQFHWKUHDWDV
H[SHFWHG
7KHLQFRQVLVWHQWUHVXOWVFDQEHVHHQEHWZHHQWKHWZRSURGXFWVGXHSRVVLEO\WRWKHLU
GLIIHUHQFHVDORQJHPRWLRQVDVVRFLDWHGZLWKWKHSURGXFWVDQGIUHTXHQF\RISXUFKDVH,QVWXG\
KHPRUUKRLGFUHDPUDWHGKLJKHURQERWKDQ[LHW\ PHDQIRRW PHDQKHPRUUKRLG 
S DQGHPEDUUDVVPHQW PHDQIRRW PHDQKHPRUUKRLG S $VFKDUDFWHULVWLFV
RUSURGXFWVFDQDOWHUHPRWLRQVWKDWLQIOXHQFHVKRSSLQJEHKDYLRU 0HQRQDQG.DKQ DQG
MXGJPHQWV 'XEHDQG0RUJDQ WKHVHGLIIHUHQFHVIRUDQ[LHW\DQGHPEDUUDVVPHQWFRXOG
H[SODLQZK\YLVXDOHQFURDFKPHQWZDVRQO\HYLGHQWLQKHPRUUKRLGFUHDPZKLFKZDVUDWHGKLJKHU
IRUERWKHPRWLRQV$GGLWLRQDOO\UHVHDUFKKDVQRWHGWKDWIDPLOLDULW\ZLWKDSXUFKDVHFDQUHGXFH
HPEDUUDVVPHQWDVVRFLDWHGZLWKPDNLQJWKDWSXUFKDVH 'DKOHWDO )RRWIXQJDOFUHDPZDV
DOVRGLIIHUHQWIURPKHPRUUKRLGRQKRZIUHTXHQWO\WKHLWHPZDVSXUFKDVHG PHDQIRRW 
PHDQKHPRUUKRLG S+RZRIWHQGR\RXSXUFKDVHWKHSURGXFWOLVWHGLQWKHVFHQDULR
QHYHUUDUHO\VRPHWLPHVRIWHQDOORIWKHWLPH VXJJHVWLQJSDUWLFLSDQWVPD\KDYHEHHQPRUH
IDPLOLDUZLWKSXUFKDVLQJIRRWIXQJDOFUHDP7KLVFRXOGH[SODLQZK\+EGLGQRWZRUNIRUIRRW
IXQJDOFUHDPDVLWZDVVHHQDVOHVVHPEDUUDVVLQJ WKDQKHPRUUKRLG DQGWKHYLVXDOHQFURDFKPHQW
ZDVQRWDVWURQJHQRXJKWKUHDWDVUHDFWDQFHWKHRU\VD\VLWLVWKUHDWVWKDWZLOOFDXVHUHDFWDQFH
%UHKP 





7KHLQWHUDFWLRQV +DDQG+E SUHGLFWHGIRUSK\VLFDODQGYLVXDOHQFURDFKPHQWVZHUHQRW

VLJQLILFDQWLQVWXG\7KLVGLGQRWPDWFKUHDFWDQFHWKHRU\ZKLFKVWDWHVWKDWWKHQXPEHURI
WKUHDWVLQFUHDVHVUHDFWDQFH %UHKP RUVRFLDOLPSDFWWKHRU\ /DWDQWH ZKLFK
VXJJHVWHGWKHILUVWWKUHDWZRXOGKDYHVLJQLILFDQWO\PRUHLPSDFWWKDQHDFKDGGLWLRQDOWKUHDW
+RZHYHULWLVH[SHFWHGWKDWWKHDGGLWLRQRIOHJLWLPDF\RIWKUHDWLQVWXG\RUWKHDGGLWLRQRI
UHDOLVPLQVWXG\ VYLGHRVFHQDULRVZLOOLQFUHDVHIHOWWKUHDWVDQGVKRXOGLQIOXHQFHWKHLQWHUDFWLRQ
UHVXOWV$PRUHOHJLWLPDWHWKUHDWVKRXOGOHVVHQUHDFWDQFH %UHKP VRWKHPDQLSXODWHG
DEVHQFHRIOHJLWLPDF\LQVWXG\VKRXOGVKRZJUHDWHUUHDFWDQFHWRWKUHDWWKDWPD\FDXVHWKH
LQWHUDFWLRQWREHHYLGHQW
+\SRWKHVHV+DDQG+EZHUHERWKVXSSRUWHGDFURVVERWKSURGXFWV7KHVHUHVXOWVVKRZ
WKDWERWKFDWHJRUL]DWLRQWKUHDWDQGDFFHSWDQFHWKUHDWKDYHSRVLWLYHUHODWLRQVKLSVWRSXUFKDVH
SUHVVXUH7KLVLVFRQVLVWHQWZLWKUHDFWDQFHWKHRU\ %UHKP DQGWKHQRWLRQRIPRUHWKUHDW
UHVXOWLQJLQPRUHUHDFWDQFH+\SRWKHVHV+DQG+VWDWHGWKDWWKHWKUHDWVZRXOGVSHFLILFDOO\
PHGLDWHWKHUHODWLRQVKLSEHWZHHQHQFURDFKPHQWVDQGSXUFKDVHSUHVVXUH+DDQG+EZHUHRQO\
VXSSRUWHGZLWKIRRWIXQJDOFUHDPGDWD7KLVVXJJHVWVWKDWSK\VLFDOHQFURDFKPHQW VUHODWLRQVKLSWR
SXUFKDVHSUHVVXUHLVPHGLDWHGE\ERWKWKUHDWVEXWRQO\IRUIRRWIXQJDOFUHDP&RQYHUVHO\+D
DQG+EZHUHRQO\VXSSRUWHGZLWKKHPRUUKRLGFUHDPPHDQLQJYLVXDOHQFURDFKPHQW V
UHODWLRQVKLSWRSXUFKDVHSUHVVXUHLVPHGLDWHGE\WKHWKUHDWVRQO\IRUKHPRUUKRLGFUHDPGDWD
$JDLQWKHSURGXFWGLIIHUHQFHVDVH[SORUHGDERYHFRXOGKHOSH[SODLQZK\IRRWIXQJDOFUHDPDQG
KHPRUUKRLGFUHDPUHDFWGLIIHUHQWO\WRSK\VLFDODQGYLVXDOHQFURDFKPHQW







7DEOH6XPPDU\RI)LQGLQJVIRU6WXG\
+\SRWKHVLV
+D+LJKHUOHYHOVRISK\VLFDOHQFURDFKPHQWKDYHDQHJDWLYH
UHODWLRQVKLSWRFDWHJRUL]DWLRQWKUHDW
+E+LJKHUOHYHOVRISK\VLFDOHQFURDFKPHQWKDYHDQHJDWLYH
UHODWLRQVKLSWRDFFHSWDQFHWKUHDW

+D+LJKHUOHYHOVRIYLVXDOHQFURDFKPHQWKDYHDQHJDWLYH
UHODWLRQVKLSWRFDWHJRUL]DWLRQWKUHDW
+E+LJKHUOHYHOVRIYLVXDOHQFURDFKPHQWKDYHDQHJDWLYH
UHODWLRQVKLSWRDFFHSWDQFHWKUHDW
+D7KHUHZLOOEHDQLQWHUDFWLRQRISK\VLFDODQGYLVXDO
HQFURDFKPHQWVXFKWKDWWKHUHZLOOEHDVLJQLILFDQWGLIIHUHQFHRI
FDWHJRUL]DWLRQWKUHDWLQORZSK\VLFDOHQFURDFKPHQWDFURVVOHYHOV
RIYLVXDOHQFURDFKPHQWEXWWKHUHZLOOQRWEHDVLJQLILFDQW
GLIIHUHQFHRIFDWHJRUL]DWLRQWKUHDWLQKLJKHQFURDFKPHQWDFURVV
OHYHOVRIYLVXDOHQFURDFKPHQW
+E7KHUHZLOOEHDQLQWHUDFWLRQRISK\VLFDODQGYLVXDO
HQFURDFKPHQWVXFKWKDWWKHUHZLOOEHDVLJQLILFDQWGLIIHUHQFHRI
DFFHSWDQFHWKUHDWLQORZSK\VLFDOHQFURDFKPHQWDFURVVOHYHOVRI
YLVXDOHQFURDFKPHQWEXWWKHUHZLOOQRWEHDVLJQLILFDQWGLIIHUHQFH
RIDFFHSWDQFHWKUHDWLQKLJKHQFURDFKPHQWDFURVVOHYHOVRIYLVXDO
HQFURDFKPHQW
+D&DWHJRUL]DWLRQWKUHDWKDVDSRVLWLYHUHODWLRQVKLSWRSXUFKDVH
SUHVVXUH
+E$FFHSWDQFHWKUHDWKDVDSRVLWLYHUHODWLRQVKLSWRSXUFKDVH
SUHVVXUH
+D&DWHJRUL]DWLRQWKUHDWPHGLDWHVSK\VLFDOHQFURDFKPHQWDQG
SXUFKDVHSUHVVXUH
+E$FFHSWDQFHWKUHDWPHGLDWHVSK\VLFDOHQFURDFKPHQWDQG
SXUFKDVHSUHVVXUH
+D&DWHJRUL]DWLRQWKUHDWPHGLDWHVYLVXDOHQFURDFKPHQWDQG
SXUFKDVHSUHVVXUH
+E$FFHSWDQFHWKUHDWPHGLDWHVYLVXDOHQFURDFKPHQWDQG
SXUFKDVHSUHVVXUH
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6XSSRUWHG


6WXG\([DPLQDWLRQRIWKH0RGHUDWRU
2YHUYLHZ
7KHSXUSRVHRIVWXG\ZDVWRUHSOLFDWHVWXG\DQGWHVWWKHDGGLWLRQRIDPRGHUDWRU
OHJLWLPDF\6WXG\ZLOOXVHWKHVDPHIUDPHZRUNDVVWXG\UHSOLFDWLQJWKHILQGLQJVDQGDGGLQJ
WKHH[DPLQDWLRQRIOHJLWLPDF\RIWKUHDWWRWHVWK\SRWKHVLVVHYHQ7ZRSURGXFWVZLOOEHXVHGLQ
VWXG\ IRRWIXQJDOFUHDPDQGKHPRUUKRLGFUHDPWKHVDPHDVLQVWXG\WRVKRZFRQVLVWHQF\ 
ZLWKDQDGGLWLRQDOPDQLSXODWLRQRIOHJLWLPDF\RIWKUHDW DVRSHUDWLRQDOL]HGE\DSSURSULDWHQHVVRI
HQFURDFKPHQW7KHPDQLSXODWLRQRIOHJLWLPDF\RIWKUHDWZLOOEHSUHWHVWHG 5HDFWDQFHWKHRU\
%UHKP VWDWHVWKDWDOHJLWLPDWHUHDVRQIRUDWKUHDWZLOOUHGXFHUHDFWDQFH6WXG\ZLOOWHVW
WKLVYDULDEOHDVDPRGHUDWRURIWKHHQFURDFKPHQWVDQGWKUHDWVIURPVWXG\6WXG\ZLOOEHD
KLJKORZYLVXDOHQFURDFKPHQW [ KLJKORZSK\VLFDOHQFURDFKPHQW [ OHJLWLPDF\RIWKUHDW
ORZKLJK GHVLJQXVLQJSURGXFWVUHVXOWLQJLQVFHQDULRV
)RUWKLVVWXG\DSUHWHVWZLOOILUVWEHGLVFXVVHGZKLFKDVVHVVHVWKHPDQLSXODWLRQRI
OHJLWLPDF\RIWKUHDW1H[WWKHPDLQWHVWZLOOEHSUHVHQWHGDVLWZDVIRUVWXG\7KHSURFHGXUH
DQGGHVLJQZLOOEHGLVFXVVHGILUVW7KHQVXEMHFWVPHDVXUHPHQWFRPPRQPHWKRGELDV
PDQLSXODWLRQFKHFNVDQGFRQIRXQGFKHFNVZLOOEHUHYLHZHGIRUHDFKSURGXFWEHIRUHWKHUHVXOWV
IRUWKHK\SRWKHVHV7KHVWXG\ZLOOFRQFOXGHZLWKDVXPPDU\RIILQGLQJV
3UHWHVW


7KLVSUHWHVWZDVFRQGXFWHGWRHQVXUHDGHTXDWHSHUFHSWLRQRIWKHOHJLWLPDF\PDQLSXODWLRQ

/HJLWLPDF\RIWKUHDWZDVSUHWHVWHGLQWKHDFWXDOVFHQDULRVWRHQVXUHWKHPDQLSXODWLRQZRUNHG
ZKHQHPEHGGHGLQWKHODUJHUDQGPRUHGHWDLOHGVFHQDULRVWKDWZRXOGEHXVHGIRUWKHPDLQVWXG\
7KHVFHQDULRVZHUHSODFHGRQOLQHZLWKPDQLSXODWLRQFKHFNVIRUHDFKYDULDEOH$VLQVWXG\D



SURGXFWZDVQRWVSHFLILHGLQWKHVFHQDULRWRHQVXUHDGHTXDWHDVVHVVPHQWRIWKHPDQLSXODWLRQV
ZLWKRXWHIIHFWVRIWKHSURGXFWV2QHKXQGUHGSDUWLFLSDQWVRQ0WXUNFRPSOHWHGWKHSUHWHVW
3DUWLFLSDQWVZHUHUDQGRPO\JLYHQRQHRIWKHVL[WHHQVFHQDULRVDQGDVNHGWRLPDJLQHWKHPVHOYHV
SXUFKDVLQJWKHOLVWHGSURGXFWLQWKHGHVFULEHGVLWXDWLRQ7KHQSDUWLFLSDQWVZHUHDVNHGWRDQVZHUD
VHULHVRITXHVWLRQVWKDWZHUHPDQLSXODWLRQFKHFNV0DQLSXODWLRQFKHFNVIRUSK\VLFDO
HQFURDFKPHQWLQFOXGHGWKUHHLWHPVRIYHU\GLVWDQWYHU\FORVHYHU\IDUDZD\YHU\QHDUDQGQRW
FORVHYHU\FORVH7KHVHZHUHWKHVDPHLWHPVXVHGLQVWXG\7KHLWHPVKDGJRRGUHOLDELOLW\
Į  DQGZHUHFROODSVHGWRFUHDWHDPHDQVFRUH7KHSK\VLFDOPDQLSXODWLRQZDVVXFFHVVIXO
ZLWKDORZSK\VLFDO HJQRHPSOR\HHLVSK\VLFDOO\FORVHWR\RX PHDQRIDQGDKLJK
SK\VLFDO HJDQHPSOR\HHKDVFRPHWRWKHVDPHSURGXFW\RXDUHDWDQGLVVWDQGLQJYHU\FORVHWR
\RX PHDQRIVLJQLILFDQWDWS
0DQLSXODWLRQFKHFNVIRUYLVXDOHQFURDFKPHQWLQFOXGHGWKHIRXULWHPVXVHGLQVWXG\
LQFOXGLQJQRWZDWFKHGYHU\ZDWFKHGQRWREVHUYHGYHU\REVHUYHGQRWSDLGDWWHQWLRQWRYHU\
SDLGDWWHQWLRQWRDQGQRWORRNHGDWYHU\ORRNHGDW7KHVHLWHPVKDGJRRGUHOLDELOLW\ Į  DQG
ZHUHFRPELQHGWRFUHDWHDPHDQVFRUH7KHYLVXDOPDQLSXODWLRQZDVDOVRVXFFHVVIXOZLWKDORZ
YLVXDO HJQRHPSOR\HHLVZDWFKLQJ\RXRUFDQVHHZKDW\RXDUHGRLQJ PHDQRIDQGD
KLJKYLVXDO HJDQHPSOR\HHLVZDWFKLQJ\RX PHDQRIS
,WHPVXVHGIRUWKHOHJLWLPDF\PDQLSXODWLRQFKHFNLQFOXGHGWKHHPSOR\HH¶VEHKDYLRUZDV
DFFHSWDEOHWKHHPSOR\HH¶VEHKDYLRUZDVQRUPDOWKHHPSOR\HH¶VEHKDYLRUZDVOHJLWLPDWHWKH
HPSOR\HH¶VEHKDYLRUZDVGHVLUDEOHWKHHPSOR\HH¶VEHKDYLRUZDVSURSHUWKHHPSOR\HH¶V
EHKDYLRUZDVDSSURSULDWHDQGWKHHPSOR\HH¶VEHKDYLRUZDVIDLU7KHLWHPVVKRZHGJRRG
UHOLDELOLW\ Į  DQGZHUHFRPELQHGWRFUHDWHDPHDQVFRUH7KHOHJLWLPDF\PDQLSXODWLRQ
VKRZHGVLJQLILFDQWGLIIHUHQFHEHWZHHQWKHORZOHJLWLPDF\ HJWKHLUEHKDYLRUVHHPV



LQDSSURSULDWHDQGDEQRUPDOPHDQ  DQGKLJKOHJLWLPDF\ HJWKHLUEHKDYLRUVHHPV
DSSURSULDWHDQGQRUPDOPHDQ S $VWKHUHZHUHVHYHQFKHFNVIRUOHJLWLPDF\DQ
()$ZDVFRQGXFWHGZLWKD9DULPD[URWDWHGFRPSRQHQWPDWUL[$OOLWHPVORDGHGRQWRRQHIDFWRU
ZLWK(LJHQYDOXHVJUHDWHUWKDQRQH
$FRQIRXQGLQJFKHFNDQDO\VLVZDVDOVRFRQGXFWHGIRUWKHSUHWHVWWRFKHFNWKDWQR
PDQLSXODWLRQJUHDWO\LPSDFWHGDQRWKHU$OOWKUHHFDWHJRULFDOYDULDEOHV SK\VLFDOYLVXDODQG
OHJLWLPDF\ ZHUHVHWDV,9VDQGWKHPDQLSXODWLRQFKHFNLQTXHVWLRQZDVVHWDVWKH'92QO\WKH
PDQLSXODWLRQUHODWHGWRWKHPDQLSXODWLRQFKHFNVKRXOGEHVLJQLILFDQWRUKDYHDUHODWLYHO\VPDOO
SDUWLDOHWDVTXDUH)RUWKHSK\VLFDOPDQLSXODWLRQFKHFN LHWKHSK\VLFDOPDQLSXODWLRQFKHFNZDV
WKH'9 WKHSK\VLFDOPDQLSXODWLRQZDVVLJQLILFDQWDWSDQGWKHSDUWLDOHWDVTXDUHGZDV
7KHOHJLWLPDF\PDQLSXODWLRQZDVQRWVLJQLILFDQW S   ڦEXWYLVXDOZDV S DOWKRXJK
WKHSDUWLDOHWDVTXDUHGIRUYLVXDOZDVZKLFKLVUHODWLYHO\VPDOOFRPSDUHGWRWKHHIIHFWVL]HRI
SK\VLFDO7KHUHIRUHYLVXDODQGOHJLWLPDF\PDQLSXODWLRQVGLGQRWFRQIRXQGWKHSK\VLFDO
PDQLSXODWLRQLQWKHSUHWHVW
)RUWKHYLVXDOPDQLSXODWLRQFKHFNRQO\WKHYLVXDOPDQLSXODWLRQZDVDVLJQLILFDQW
SUHGLFWRU S  ڦZKLOHSK\VLFDO S  DQGOHJLWLPDF\ S  PDQLSXODWLRQVZHUH
QRW7KHUHIRUHWKHYLVXDOPDQLSXODWLRQZDVQRWFRQIRXQGHGE\WKHRWKHUPDQLSXODWLRQV
/DVWO\IRUWKHOHJLWLPDF\PDQLSXODWLRQFRQIRXQGFKHFNWKHOHJLWLPDF\PDQLSXODWLRQ
VLJQLILFDQWO\SUHGLFWHGWKHOHJLWLPDF\PDQLSXODWLRQFKHFNFRPELQHGLWHPV S  ڦ7KH
SK\VLFDOPDQLSXODWLRQ S  ڦDQGYLVXDOPDQLSXODWLRQ S  ڦDOVRVLJQLILFDQWO\
SUHGLFWHGWKHOHJLWLPDF\PDQLSXODWLRQEXWKDGUHODWLYHO\VPDOOSDUWLDOHWDVVTXDUHG$OO
PDQLSXODWLRQVDQGLWHPVZHUHGHFLGHGWREHDSSURSULDWHDFFRUGLQJWRWKHSUHWHVWDQGXVHDEOHIRU
WKHPDLQWHVWGDWDFROOHFWLRQ



0DLQ7HVW
3URFHGXUH
3DUWLFLSDQWVZHUHILUVWJLYHQDEULHIGHVFULSWLRQRIWKHVXUYH\DQGDVNHGIRUWKHLUFRQVHQW
7KH\ZHUHWROG7KDQN\RXIRU\RXUZLOOLQJQHVVWRKHOSZLWKWKLVVXUYH\7KLVVXUYH\VKRXOG
WDNHDSSUR[LPDWHO\PLQXWHVWRFRPSOHWH<RXUUHVSRQVHVZLOOEHFRPSOHWHO\FRQILGHQWLDO
<RXUSDUWLFLSDWLRQZLOOKHOSXVXQGHUVWDQGPRUHDERXWUHWDLOVKRSSLQJ<RXUSDUWLFLSDWLRQLQWKLV
VWXG\LVYROXQWDU\DQGLIDWDQ\SRLQW\RXZLVKWRGLVFRQWLQXH\RXPD\TXLWWKHVXUYH\DQGZLOO
QRWUHFHLYHFRPSHQVDWLRQ2QO\FRPSOHWHVXUYH\VZLOOUHFHLYHFRPSHQVDWLRQ,I\RXDJUHHWR
WKHVHWHUPVDQGJLYH\RXUFRQVHQWIRU\RXUUHVSRQVHVWREHXVHGLQWKHVWXG\SOHDVHFOLFN,
DJUHH
2QFHSDUWLFLSDQWVDJUHHGWRWKHFRQGLWLRQVRIWKHVXUYH\WKH\ZHUHWKHQWROG2QWKH
QH[WSDJHLVDVFHQDULRDERXWDVKRSSLQJWULS3OHDVHLPDJLQH\RXUVHOILQWKHVFHQDULRDV
GHVFULEHG)ROORZLQJWKHVFHQDULRLVDVHULHVRITXHVWLRQVUHJDUGLQJ\RXULPDJLQHGVKRSSLQJWULS
3OHDVHDQVZHUWKHTXHVWLRQVDVDFFXUDWHO\DVSRVVLEOHDVLI\RXUHDOO\KDGDVKRSSLQJH[SHULHQFH
DVGHVFULEHG)ROORZLQJWKHLQVWUXFWLRQVZDVRQHRIWKHPDQLSXODWHGVFHQDULRV3DUWLFLSDQWVZHUH
UDQGRPO\DVVLJQHGDVFHQDULRWRUHDGDQGWKHQWKHVXUYH\TXHVWLRQVIROORZHG$ILOWHUTXHVWLRQ
KDGWREHFRUUHFWO\DQVZHUHGIRUSDUWLFLSDQWVWRFRPSOHWHWKHVXUYH\DQGLQFRPSOHWHUHVSRQVHV
ZHUHQRWFRPSHQVDWHG
'HVLJQ
'DWDZDVFROOHFWHGZLWKD[[GHVLJQ)DFWRURQHZDVSK\VLFDOHQFURDFKPHQW ORZ
YHUVXVKLJK DQGIDFWRUWZRZDVYLVXDOHQFURDFKPHQW ORZYHUVXVKLJK DVLQVWXG\7KHWKLUG
IDFWRUZDVWKHDGGLWLRQRIOHJLWLPDF\ ORZYHUVXVKLJK ZKLFKUHVXOWHGLQHLJKWVFHQDULRVIRU



HDFK IRRWIXQJDOFUHDPDQGKHPRUUKRLGFUHDP SURGXFW$VLQVWXG\VHYHUDOFDVHVZHUH
GHOHWHGGXHWRPLVVHGUHDGLQJFKHFNTXHVWLRQV Q  LQFRPSOHWHVXUYH\V Q  DQG
PLVSHUFHSWLRQRIPDQLSXODWLRQV Q  &DVHVZHUHGHOHWHGLQKLJKPDQLSXODWLRQVFHQDULRVWKDW
UDWHGWKHPDQLSXODWLRQEHORZD³´LQGLFDWLQJWKHSHUFHLYHGWKHPDQLSXODWLRQWREHORZ,QWKH
ORZPDQLSXODWLRQVFDVHVWKDWUDWHGWKHPDQLSXODWLRQDERYH³´ZHUHGHOHWHGDVWKH\
PLVSHUFHLYHGWKHPDQLSXODWLRQWREHKLJK 6RPDQ:ROIHDQG/RUDDV5RVHWWHDQG
/LYLQJVWRQ%XUPDQDQG%LVZDV 7KHUHZHUHQRRXWOLHUVLQWKHUHPDLQLQJGDWD$
ILOWHUTXHVWLRQZDVLQFOXGHGLQWKHVXUYH\ HJLI\RXDUHUHDGLQJWKLVSOHDVHVHOHFW6WURQJO\
$JUHH WRHQVXUHWKHGDWDEHLQJDQDO\]HGFDPHIURPSDUWLFLSDQWVZKRUHDGWKHVXUYH\LWHPV
2SSHQKHLPHUHWDO 3DUWLFLSDQWVZKRGLGQRWFRUUHFWO\DQVZHUWKHILOWHUTXHVWLRQZHUHQRW
DOORZHGWRFRPSOHWHWKHVXUYH\DQGWKHLUUHVXOWVZHUHQRWXVHG7KHGDWDVHWXVHGUHVXOWHGLQ
XVHDEOHFDVHVIRUIRRWIXQJDOFUHDPDQGFDVHVIRUKHPRUUKRLGFUHDP
7KHILUVWWKUHHK\SRWKHVHVXVHG$1&29$DQDO\VLVZLWKDQ[LHW\H[SUHVVLYHQHVVDQG
DQRQ\PLW\DVFRQWUROV LWHPVDYDLODEOHLQ7DEOH DVLQVWXG\$QDGGLWLRQDOFRQWURORIOR\DOW\
WRWKHUHWDLOHUZDVDGGHGWRVWXG\DVOR\DOW\LVUHODWHGWRWKHOHJLWLPDF\RIDQHQWLW\ (YHUDUG
DQG*DOOHWWD6NDQNHUHWDO%DOOHWDO)ODYLDQDQG*XLQDOLX 
$VLQVWXG\K\SRWKHVLVIRXUZDVWHVWHGZLWKUHJUHVVLRQDQDO\VLVDQGK\SRWKHVHVILYH
DQGVL[XVHG3UHDFKHUDQG+D\HV¶  ERRWVWUDSPHGLDWLRQPHWKRG1HZWRVWXG\
K\SRWKHVLVVHYHQZDVWHVWHGXVLQJ$1&29$DVWKHLQWHUDFWLRQLQTXHVWLRQZDVEHWZHHQ
FDWHJRULFDOYDULDEOHVDQGWKH'9ZDVFRQWLQXRXV
6XEMHFWV
$WRWDORIPWXUNXVHUVZHUHUDQGRPO\JLYHQRQHRIWKHVFHQDULRVIRUDQRPLQDO
IHHRI$IWHUGDWDSXULILFDWLRQWKHGDWDVHWXVHGUHVXOWHGLQXVHDEOHFDVHVIRUIRRW



IXQJDOFUHDPDQGFDVHVIRUKHPRUUKRLGFUHDP)RUIRRWIXQJDOFUHDPRIUHVSRQGHQWV
ZHUHPDOHZLWKDQDYHUDJHDJHRI DJHZDVQRWDFDWHJRULFDOYDULDEOHEXWUDWKHUSDUWLFLSDQWV
HQWHUHGWKHLUDJHLQZKROHQXPEHUV 7KHPDMRULW\RISDUWLFLSDQWVZHUHEHWZHHQWKHDJHV
RIZLWKDJHVUDQJLQJIURP)RUKHPRUUKRLGFUHDPZHUHPDOHZLWKDQ
DYHUDJHDJHRI7KHPDMRULW\RISDUWLFLSDQWVZHUHEHWZHHQWKHDJHVRIDQG
DJHVUDQJHGIURP
0HDVXUHPHQW5HOLDELOLW\DQG9DOLGLW\


6WXG\ VPHDVXUHPHQWPRGHOLQFOXGHGWKHVDPHYDULDEOHVDVVWXG\FDWHJRUL]DWLRQ

WKUHDW LWHPV DFFHSWDQFHWKUHDW LWHPV SXUFKDVHSUHVVXUH LWHPV DQ[LHW\ LWHPVIRU
FRQWURO DQGH[SUHVVLYHQHVV LWHPVIRUFRQWURO $JDLQDQRQ\PLW\DQGOR\DOW\ZHUHQRW
LQFOXGHGLQWKHPHDVXUHPHQWPRGHODVWKH\ZHUHVLQJOHLWHPFRQWUROV7KHLWHPVXVHGLQVWXG\
DUHDYDLODEOHLQ7DEOH ZLWKWKHH[FHSWLRQRIWKHOHJLWLPDF\PDQLSXODWLRQFKHFNLWHPVZKLFK
DUHDYDLODEOHLQ7DEOH0DQLSXODWLRQFKHFNLWHPVDUHQRWLQFOXGHGLQDPHDVXUHPHQWPRGHO
$GGLWLRQDOO\OR\DOW\ZDVQRWLQFOXGHGLQWKHPHDVXUHPHQWPRGHODVDFRQVWUXFWQHHGVWKUHH
LWHPVWREHDPXOWLLWHPVFDOH $QGHUVRQDQG*HUELQJ DQGOR\DOW\LVXVHGDVRQHLWHP 
(DFKLWHPZDVORDGHGRQWRLWVLQWHQGHGFRQVWUXFWLQ$026LQDPHDVXUHPHQWPRGHOIRUDQDO\VLV
)RRW)XQJDO&UHDP
7KHUHZHUHQRQHJDWLYHHUURUWHUPVDQGDOOVWDQGDUGL]HGFRHIILFLHQWVZHUHRYHU)RU
VDWLVIDFWRU\PHDVXUHPHQWDOOLWHPVPXVWKDYHDQHVWLPDWLRQSUHIHUDEO\DERYHEXWDPLQLPXP
RIZLWKWKHLULQWHQGHGYDULDEOH +DLUHWDO 6WDQGDUGHUURUVUDQJHGEHWZHHQ
0RGLILFDWLRQLQGLFHVJUHDWHUWKDQZHUHDOOLQYROYLQJHUURUVWHUPV7KHUHZHUHQR
XQVDWLVIDFWRU\PRGLILFDWLRQLQGLFHVEHWZHHQDQLWHPDQGDFRQVWUXFW7KHFRPSRVLWHUHOLDELOLW\
ZDVDERYH UDQJLQJIURPWR IRUDOOFRQVWUXFWVDQGWKHDYHUDJHYDULDQFHH[WUDFWHGZDV



DERYH UDQJLQJIURPWRVHH7DEOHIRUORDGLQJVUHOLDELOLWLHVDQG$9( 
$GGLWLRQDOO\WKHDYHUDJHYDULDQFHH[WUDFWHGIRUDOOWKHFRQVWUXFWVZDVJUHDWHUWKDQWKHVTXDUHG
FRUUHODWLRQ )RUQHOODQG/DUFNQHU  VHH7DEOHIRUFRUUHODWLRQV $OOLWHPVZHUHWKHUHIRUH
GHHPHGVDWLVIDFWRU\LQPHDVXULQJWKHFRQWUDVWWKH\LQWHQGHGWRDQGQRWPHDVXULQJPRUHWKDQRQH
FRQVWUXFW

7DEOH0HDVXUHPHQW6WDWLVWLFVIRU)RRW)XQJDO&UHDPIRU6WXG\
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7DEOH&RUUHODWLRQ7DEOHIRU)RRW)XQJDO&UHDPIRU6WXG\


&RQVWUXFW



3XUFKDVH3UHVVXUH  

&DWHJRUL]DWLRQ7KUHDW   
$FFHSWDQFH7KUHDW  

([SUHVVLYHQHVV  

$Q[LHW\  
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+HPRUUKRLG&UHDP


7KHUHZHUHQRQHJDWLYHHUURUWHUPVDQGDOOVWDQGDUGL]HGFRHIILFLHQWVZHUHRYHUZLWK

WKHH[FHSWLRQRIRQHLWHPIRUSXUFKDVHSUHVVXUHWKDWZDV)RUVDWLVIDFWRU\PHDVXUHPHQWDOO
LWHPVPXVWKDYHDQHVWLPDWLRQSUHIHUDEO\DERYHEXWDPLQLPXPRIZLWKWKHLULQWHQGHG
YDULDEOH +DLUHWDO 6WDQGDUGHUURUVUDQJHGEHWZHHQ0RGLILFDWLRQLQGLFHV
JUHDWHUWKDQZHUHDOOZLWKHUURUVWHUPV7KHUHZHUHQRXQVDWLVIDFWRU\PRGLILFDWLRQLQGLFHV
EHWZHHQDQLWHPDQGDFRQVWUXFW7KHFRPSRVLWHUHOLDELOLW\ZDVDERYH UDQJLQJIURP
WR IRUDOOFRQVWUXFWVDQGWKHDYHUDJHYDULDQFHH[WUDFWHGZDVDERYH UDQJLQJIURP
WR  VHH7DEOHIRUORDGLQJVUHOLDELOLWLHVDQG$9( $GGLWLRQDOO\WKHDYHUDJHYDULDQFH
H[WUDFWHGIRUDOOWKHFRQVWUXFWVZDVJUHDWHUWKDQWKHVTXDUHGFRUUHODWLRQ )RUQHOODQG/DUFNQHU
  VHH7DEOHIRUFRUUHODWLRQV $OOLWHPVZHUHWKHUHIRUHGHHPHGVDWLVIDFWRU\LQPHDVXULQJ
WKHFRQWUDVWWKH\LQWHQGHGWRDQGQRWPHDVXULQJPRUHWKDQRQHFRQVWUXFW



&RPPRQ0HWKRG%LDV


$VZDVGRQHLQVWXG\VHYHUDOWHVWVZHUHFRQGXFWHGWRHQVXUHFRPPRQPHWKRGELDV
&0% ZDVQRWDIDFWRULQWKHGDWD+DUPDQ VVLQJOHIDFWRUWHVW 3RGVDNRIIHWDO3RGVDNRII

DQG2UJDQ VXJJHVWVUXQQLQJDQH[SORUDWRU\IDFWRUDQDO\VLV ()$ WRHQVXUHWKDWWKHWRS
ORDGHGIDFWRUGRHVQRWH[FHHGRIDOOYDULDQFH7KHYDULDEOHVXVHGLQWKLVWHVWLQFOXGHG
SXUFKDVHSUHVVXUHFDWHJRUL]DWLRQWKUHDWDFFHSWDQFHWKUHDWDQ[LHW\DQGH[SUHVVLYHQHVV)RUIRRW
IXQJDOFUHDPWKHDQDO\VLVSURGXFHGPRUHWKDQIDFWRU7KHILUVWFRPSRQHQWDFFRXQWHGIRU

7DEOH0HDVXUHPHQW6WDWLVWLFVIRU+HPRUUKRLG&UHDPIRU6WXG\








6WDQGDUGL]HG
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7DEOH&RUUHODWLRQ7DEOHIRU+HPRUUKRLG&UHDPIRU6WXG\
&RQVWUXFW
3XUFKDVH3UHVVXUH  
&DWHJRUL]DWLRQ7KUHDW  
$FFHSWDQFH7KUHDW  
([SUHVVLYHQHVV  
$Q[LHW\  











































RIYDULDQFHDQGWKHVHFRQGFRPSRQHQWDFFRXQWIRU 3RGVDNRIIDQG2UJDQ 
$GGLWLRQDOO\HDFKIDFWRUJLYHQDFFRXQWHGIRUPRUHWKDQYDULDQFH +DWFKHU )RU
KHPRUUKRLGFUHDPPRUHWKDQRQHIDFWRUHPHUJHGDQGWKHILUVWIDFWRUDFFRXQWHGIRURI
YDULDQFHDQGWKHVHFRQGIDFWRUDFFRXQWHGIRU$GGLWLRQDOO\HDFKIDFWRUJLYHQDFFRXQWHG
IRUPRUHWKDQYDULDQFH +DWFKHU )RUERWKSURGXFWVWKHUHLVPRUHWKDQRQHIDFWRUDQG
WKHWRSIDFWRUGRHVQRWDFFRXQWIRUPRUHWKDQ 3RGVDNRIIHWDO3RGVDNRIIDQG2UJDQ
 DQGHDFKIDFWRUDFFRXQWHGIRUPRUHWKDQYDULDQFH +DWFKHU 7KLVVXJJHVWV
FRPPRQPHWKRGELDVLVQRWSUREOHPDWLFIRUVWXG\


7KHVHFRQGWHVWFRQGXFWHGZDVDFRPPRQODWHQWIDFWRUWHVW$FRPPRQPHWKRGYDULDEOH
&09 ZDVFUHDWHGLQWKHPHDVXUHPHQWPRGHOLQ$026DOOLWHPVZHUHOLQNHGWRWKH&09DV

ZHOODVWKHLURULJLQDOLQWHQGHGFRQVWUXFWDQGDOOSDWKVZHUHFRQVWUDLQHGWREHHTXDO *DVNLQ
 )RUIRRWIXQJDOFUHDPWKHUHVXOWLQJUHJUHVVLRQZHLJKWIRUWKH&09IDFWRUWRWKHLWHPV
ZDVZKLFKHTXDOVZKHQVTXDUHG7KLVPHDQVWKDWWKHVKDUHGFRPPRQYDULDQFHLV
EHORZWKHFXWRII 3RGVDNRIIDQG2UJDQ*DVNLQ )RUKHPRUUKRLG
FUHDPWKHUHVXOWLQJ&09UHJUHVVLRQZHLJKWWRWKHLWHPVZDVZKLFKLVZKHQVTXDUHG
7KHVKDUHGFRPPRQYDULDQFHIRUKHPRUUKRLGFUHDPLVZKLFKLVDJDLQEHORZWKH
FXWRII 3RGVDNRIIDQG2UJDQ*DVNLQ 



0DQLSXODWLRQ&KHFNV
)RRW)XQJDO&UHDP


8VLQJWKHVDPHLWHPVDVVWXG\DQGWKHSUHWHVWIRUVWXG\PDQLSXODWLRQFKHFNVZHUH

FRQGXFWHGRQWKHGDWDWRHQVXUHWKHPDQLSXODWLRQVZHUHDGHTXDWHO\SHUFHLYHG7KHLWHPVIRU
SK\VLFDOPDQLSXODWLRQKDGJRRGUHOLDELOLW\ Į  DQGZHUHFRPELQHGWRFUHDWHPHDQVFRUHV,Q
WKHSK\VLFDOPDQLSXODWLRQORZHQFURDFKPHQWKDGDPHDQRIZKLOHKLJKHQFURDFKPHQWKDGD
PHDQRIVLJQLILFDQWDWS


7KHVDPHPHDVXUHVIURPVWXG\DQGVWXG\ VSUHWHVWZHUHDOVRXVHGDVDPDQLSXODWLRQ

FKHFNIRUYLVXDOHQFURDFKPHQW$VWKHLWHPVDJDLQVKRZHGJRRGUHOLDELOLW\ Į  DQDYHUDJH
VFRUHZDVFUHDWHG/RZYLVXDOHQFURDFKPHQWKDGDPHDQRIDQGKLJKYLVXDOHQFURDFKPHQW
KDGDPHDQRIVLJQLILFDQWO\GLIIHUHQWDWS


)RUWKHOHJLWLPDF\PDQLSXODWLRQWKHVDPHLWHPVOLVWHGIRUWKHSUHWHVWLQVWXG\ZHUHXVHG

DVPDQLSXODWLRQFKHFNVIRUWKHPDLQWHVW5HOLDELOLW\ZDVJRRG Į  DQGDPHDQVFRUHZDV
FUHDWHG/RZOHJLWLPDF\KDGDPHDQRIDQGKLJKOHJLWLPDF\KDGDPHDQRI
VLJQLILFDQWO\GLIIHUHQWDWS$OOSK\VLFDOYLVXDODQGOHJLWLPDF\PDQLSXODWLRQVIRUIRRW
IXQJDOFUHDPZHUHVXFFHVVIXOLQWKHPDLQWHVWGDWDFROOHFWLRQ
+HPRUUKRLG&UHDP
8VLQJWKHVDPHLWHPVDVIRRWIXQJDOFUHDPWKHLWHPVIRUSK\VLFDOPDQLSXODWLRQKDGJRRG
UHOLDELOLW\ Į  DQGZHUHFRPELQHGWRFUHDWHPHDQVFRUHV,QWKHSK\VLFDOPDQLSXODWLRQORZ
HQFURDFKPHQWKDGDPHDQRIZKLOHKLJKHQFURDFKPHQWKDGDPHDQRIVLJQLILFDQWDW
S


7KHVDPHPHDVXUHVZHUHXVHGIRUKHPRUUKRLGFUHDPDVIRRWIXQJDOFUHDPDQGWKHLWHPV

DJDLQVKRZHGJRRGUHOLDELOLW\ Į  $QDYHUDJHVFRUHZDVFUHDWHG/RZYLVXDOHQFURDFKPHQW



KDGDPHDQRIDQGKLJKYLVXDOHQFURDFKPHQWKDGDPHDQRIVLJQLILFDQWO\GLIIHUHQWDW
S


)RUWKHOHJLWLPDF\PDQLSXODWLRQWKHVDPHLWHPVOLVWHGIRUWKHSUHWHVWLQVWXG\ZHUHXVHG

DVPDQLSXODWLRQFKHFNVIRUWKHPDLQWHVW5HOLDELOLW\ZDVJRRG Į  DQGDPHDQVFRUHZDV
FUHDWHG/RZOHJLWLPDF\KDGDPHDQRIDQGKLJKOHJLWLPDF\KDGDPHDQRI
VLJQLILFDQWO\GLIIHUHQWDWS$OOSK\VLFDOYLVXDODQGOHJLWLPDF\PDQLSXODWLRQVIRU
KHPRUUKRLGFUHDPZHUHVXFFHVVIXOLQWKHPDLQWHVWGDWDFROOHFWLRQ
&RQIRXQG&KHFNV


7RHQVXUHWKDWRQHPDQLSXODWLRQZDVQRWFRQIRXQGLQJWKHRWKHUDWHVWZDVFRQGXFWHG

DFFRUGLQJWR3HUGXHDQG6XPPHUV  ,QWKLVDQDO\VLVDQ$129$LVUXQZLWKDOOWKH
PDQLSXODWLRQVDQGWKHLULQWHUDFWLRQVDVLQGHSHQGHQWYDULDEOHVDQGWKHPDQLSXODWLRQFKHFNRIWKH
PDQLSXODWLRQLQTXHVWLRQDVWKHGHSHQGHQWYDULDEOH2QO\WKHPDQLSXODWLRQUHODWHGWRWKH
PDQLSXODWLRQFKHFNVKRXOGEHVLJQLILFDQW$Q\RWKHUVLJQLILFDQWPDQLSXODWLRQVPXVWKDYHD
UHODWLYHO\VPDOOSDUWLDOHWDVTXDUHGYDOXHWRVXJJHVWWKHFRQIRXQGLQJPDQLSXODWLRQLVQRW
RYHUSRZHULQJWKHPDQLSXODWLRQLQTXHVWLRQ 3HUGXHDQG6XPPHUV 
)RRW)XQJDO&UHDP


)RUWKHSK\VLFDOFRQIRXQGLQJFKHFNVHYHUDORIWKHLQGHSHQGHQWYDULDEOHVZHUHVLJQLILFDQW

LQUHODWLRQVKLSWRWKHSK\VLFDOPDQLSXODWLRQFKHFN VHH7DEOHIRUSYDOXHVDQGHWDYDOXHVIRU
FRQIRXQGLQJFKHFNV 7KHYLVXDOPDQLSXODWLRQDORQJZLWKWKHLQWHUDFWLRQRISK\VLFDODQGYLVXDO
HQFURDFKPHQWZHUHERWKVLJQLILFDQWDWS+RZHYHUERWKKDGVPDOOHIIHFWVL]HV DQG
UHVSHFWLYHO\ LQFRPSDULVRQWRWKHSK\VLFDOHQFURDFKPHQWPDQLSXODWLRQ


6LPLODUUHVXOWVZHUHVHHQIRUWKHYLVXDOHQFURDFKPHQWFRQIRXQGLQJFKHFN:KLOHWKH

PDQLSXODWLRQRISK\VLFDOWKHSK\VLFDODQGYLVXDOLQWHUDFWLRQDQGWKHYLVXDODQGOHJLWLPDF\



LQWHUDFWLRQZHUHDOOVLJQLILFDQWDWSWKHLUSDUWLDOHWDVTXDUHVZHUHVPDOOLQFRPSDULVRQWR
WKHSDUWLDOHWDVTXDUHGIRUWKHYLVXDOHQFURDFKPHQWPDQLSXODWLRQ


/DVWO\WKHPDQLSXODWLRQRIOHJLWLPDF\ZDVFKHFNHGWRHQVXUHWKDWWKHPDQLSXODWLRQVRI

SK\VLFDODQGYLVXDOHQFURDFKPHQWGLGQRWFRQIRXQGWKHUHVXOWV%RWKSK\VLFDODQGYLVXDO
HQFURDFKPHQWZHUHVLJQLILFDQWDVZHOODVWKHYLVXDODQGOHJLWLPDF\LQWHUDFWLRQ:KLOHWKH
SK\VLFDODQGYLVXDOHQFURDFKPHQWSDUWLDOHWDVTXDUHVZHUHPRUHWKDQKDOIRIWKHOHJLWLPDF\
PDQLSXODWLRQWKHHIIHFWVL]HZDVVWLOOODUJHUWKDQSUHIHUUHG+RZHYHUDOOWKHYDULDEOHVZHUHUXQ
LQWKH$1&29$PRGHOVLPXOWDQHRXVO\WKHUHIRUHWKHPDQLSXODWLRQVDFWHGDVFRYDULDWHV
FRQWUROOLQJIRUFRQIRXQGVLQWKHPRGHOZKLOHWHVWLQJWKHGHSHQGHQWYDULDEOHVZKLFKLVDZD\WR
IL[FRQIRXQGV 3HUGXHDQG6XPPHUV 

7DEOH&RQIRXQGLQJ&KHFN5HVXOWVIRU)RRW)XQJDO&UHDPIRU6WXG\
0DQLSXODWLRQ
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+HPRUUKRLG&UHDP


6LPLODUUHVXOWVZHUHHYLGHQWIRUWKHFRQIRXQGFKHFNVLQKHPRUUKRLGFUHDPDVVHHQIRU

IRRWIXQJDOFUHDP VHH7DEOHIRUFRQIRXQGUHVXOWV )RUWKHSK\VLFDOHQFURDFKPHQW
PDQLSXODWLRQFRQIRXQGFKHFNWKHSK\VLFDOPDQLSXODWLRQZDVDVLJQLILFDQWSUHGLFWRURIWKH
SK\VLFDOPDQLSXODWLRQFKHFN+RZHYHUWKHYLVXDODQGLQWHUDFWLRQRISK\VLFDODQGYLVXDOZHUHDV



ZHOO S +RZHYHUERWKKDGUHODWLYHO\VPDOOSDUWLDOHWDVVTXDUHGLQFRPSDULVRQWRWKH
SK\VLFDOPDQLSXODWLRQ


)RUWKHYLVXDOPDQLSXODWLRQFRQIRXQGFKHFNWKHYLVXDOPDQLSXODWLRQZDVDVLJQLILFDQW

SUHGLFWRURIWKHYLVXDOPDQLSXODWLRQFKHFNDQGDOVRKDGWKHKLJKHVWSDUWLDOHWDVTXDUHG:KLOH
SK\VLFDODQGWKHSK\VLFDODQGOHJLWLPDF\LQWHUDFWLRQZHUHDOVRVLJQLILFDQWWKH\KDGUHODWLYHO\
VPDOOSDUWLDOHWDVVTXDUHG


/DVWO\WKHOHJLWLPDF\PDQLSXODWLRQFRQIRXQGFKHFNVKRZHGWKHOHJLWLPDF\PDQLSXODWLRQ

ZDVVLJQLILFDQW S ZLWKDODUJHSDUWLDOHWDVTXDUHG   ڦ+RZHYHUWKHSK\VLFDOYLVXDO
SK\VLFDODQGYLVXDOLQWHUDFWLRQDQGWKHZD\LQWHUDFWLRQSUHGLFWRUVZHUHDOVRVLJQLILFDQW:KLOH
WKHLQWHUDFWLRQV HIIHFWVL]HVZHUHVPDOOWKHYLVXDOPDQLSXODWLRQHIIHFWVL]H   ڦZDVPRUH
WKDQKDOIRIWKHOHJLWLPDF\PDQLSXODWLRQHIIHFWVL]H$VQRWHGEHIRUHDOOWKHYDULDEOHVZHUHUXQLQ
WKH$1&29$PRGHOVLPXOWDQHRXVO\WKHUHIRUHWKHPDQLSXODWLRQVDFWHGDVFRYDULDWHVFRQWUROOLQJ
IRUFRQIRXQGVLQWKHPRGHOZKLOHWHVWLQJWKHGHSHQGHQWYDULDEOHVZKLFKLVDZD\WRIL[
FRQIRXQGV 3HUGXHDQG6XPPHUV 

7DEOH&RQIRXQGLQJ&KHFN5HVXOWVIRU+HPRUUKRLG&UHDPIRU6WXG\
0DQLSXODWLRQ
3K\VLFDO
9LVXDO
/HJLWLPDF\
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5HVXOWV

7KHDQDO\VHVXVLQJ$1&29$ +DQG+ XVHGFRQWUROVRIDQ[LHW\H[SUHVVLYHQHVV
DQRQ\PLW\ VDPHWKUHHFRQWUROVXVHGLQVWXG\ DQGOR\DOW\ LWHPVDYDLODEOHLQ7DEOH 
$1&29$ZDVXVHGDVWKHLQGHSHQGHQWYDULDEOHV ,9SK\VLFDOHQFURDFKPHQWYLVXDO
HQFURDFKPHQWDQGOHJLWLPDF\ ZHUHFDWHJRULFDOYDULDEOHV ORZKLJK DQGWKHGHSHQGHQWYDULDEOHV
FDWHJRUL]DWLRQWKUHDWDQGDFFHSWDQFHWKUHDW ZHUHFRQWLQXRXV7KH,9VZHUHSODFHGDVIL[HG
IDFWRUVZLWKHLWKHUFDWHJRUL]DWLRQWKUHDWRUDFFHSWDQFHWKUHDWDVWKHGHSHQGHQWYDULDEOH '9 +
XVHGDUHJUHVVLRQDQDO\VLVDVWKHLQGHSHQGHQWYDULDEOH ,9 ZDVFRQWLQXRXVDQGWKHGHSHQGHQW
YDULDEOH '9 ZDVDOVRFRQWLQXRXV+DQG+XVHG3UHDFKHUDQG+D\HV¶  ERRWVWUDS
PHWKRGIRUPHGLDWLRQ+\SRWKHVHVZHUHFRQGXFWHGLQVWXG\WRVKRZUHSOLFDWLRQWRDGYDQFH
WKHRU\ %URZQDQG*DXOGHQ +\SRWKHVLVVHYHQZDVDGGHGWRH[SDQGWKHIURQWSDUWRIWKH
PRGHOE\H[DPLQDWLRQRIDPRGHUDWRU
+\SRWKHVLVRQHSUHGLFWVWKDWKLJKHUOHYHOVRISK\VLFDOHQFURDFKPHQWZLOOKDYHDQHJDWLYH
UHODWLRQVKLSWR D FDWHJRUL]DWLRQWKUHDWDQG E DFFHSWDQFHWKUHDW8VLQJDQ$1&29$DQDO\VLV
ZLWKSK\VLFDOHQFURDFKPHQWDVWKHLQGHSHQGHQWYDULDEOHDQGFDWHJRUL]DWLRQWKUHDWDVWKH
GHSHQGHQWYDULDEOHZLWKWKHFRQWUROVSUHYLRXVO\OLVWHGIRRWIXQJDOFUHDPIRXQGPDUJLQDOVXSSRUW
)  S PHDQORZ PHDQKLJK  IRUK\SRWKHVHVDVLPLODUWRUHVXOWVIXOO\
VXSSRUWLQJWKHK\SRWKHVLVLQVWXG\)RUKHPRUUKRLGFUHDPWKHUHVXOWVZHUHQRWVLJQLILFDQW
)  S PHDQORZ PHDQKLJK UHVXOWVZHUHPDUJLQDOLQVWXG\ DOWKRXJK
WKHPHDQVZHUHLQWKHFRUUHFWGLUHFWLRQ+\SRWKHVLVDLVRQO\VXSSRUWHGE\PDUJLQDOO\
VLJQLILFDQWUHVXOWVZLWKIRRWIXQJDOFUHDPLQVWXG\ VXPPDU\RIK\SRWKHVHVVXSSRUWHGLQVWXG\
FDQEHIRXQGLQ7DEOH  
3DUWERIK\SRWKHVLVRQHH[DPLQHVWKHLPSDFWRISK\VLFDOHQFURDFKPHQWRQDFFHSWDQFH
WKUHDW)RUIRRWIXQJDOFUHDPWKHUHVXOWVVXSSRUWWKHK\SRWKHVLV )  S



PHDQORZ PHDQKLJK  PDWFKLQJVWXG\EXWWKHUHVXOWVDUHQRWVLJQLILFDQWIRU
KHPRUUKRLGFUHDP )  S PHDQORZ PHDQKLJK  ZKLFKLVLQFRQVLVWHQW
ZLWKVWXG\ VILQGLQJV+\SRWKHVLVELVVXSSRUWHGZLWKWKHIRRWIXQJDOFUHDPGDWDRQO\


+\SRWKHVLVWZRSUHGLFWVWKDWKLJKHUOHYHOVRIYLVXDOHQFURDFKPHQWZLOOQHJDWLYHO\LPSDFW
D FDWHJRUL]DWLRQDQG E DFFHSWDQFHWKUHDW6WXG\IRXQGPDUJLQDOVLJQLILFDQFHIRUERWK

SURGXFWVIRUSDUWD6WXG\VDZVLJQLILFDQFHIRUKHPRUUKRLGFUHDPRQO\)RUSDUWDZKLFK
H[DPLQHVFDWHJRUL]DWLRQWKUHDWIRRWIXQJDOZDVQRWVLJQLILFDQW )  S PHDQORZ 
PHDQKLJK  EXWKHPRUUKRLGFUHDPZDV )  SPHDQORZ 
PHDQKLJK  3DUWEH[DPLQLQJDFFHSWDQFHWKUHDWKDVSDUWLDOVXSSRUWDVWKHIRRWIXQJDOUHVXOWV
ZHUHQRWVLJQLILFDQW )  S PHDQORZ PHDQKLJK  FRQVLVWHQWZLWKVWXG\
EXWWKHKHPRUUKRLGFUHDPUHVXOWVZHUH )  SPHDQORZ PHDQKLJK  
ZKLFKLVDOVRFRQVLVWHQWZLWKVWXG\
+\SRWKHVHVDDQGEVWDWHWKDWWKHLQWHUDFWLRQRIYLVXDODQGSK\VLFDOHQFURDFKPHQWZLOO
KDYHDQHJDWLYHHIIHFWRQ D FDWHJRUL]DWLRQWKUHDWDQG E DFFHSWDQFHWKUHDW:KLOHVWXG\GLG
QRWILQGVXSSRUWIRUHLWKHUSURGXFWPDUJLQDOUHVXOWVZHUHIRXQGIRUIRRWIXQJDOFUHDPLQVWXG\
)RUFDWHJRUL]DWLRQWKUHDWIRRWIXQJDOFUHDPUHVXOWHGLQDPDUJLQDOO\VLJQLILFDQWLQWHUDFWLRQ
)  S  ZKLOHKHPRUUKRLGFUHDPGLGQRW )  S  ZLWKRQO\IRRW
IXQJDOFUHDPPDUJLQDOO\VXSSRUWLQJ+D)RUDFFHSWDQFHWKUHDWIRRWIXQJDOFUHDPDJDLQ
PDUJLQDOO\IRXQGVLJQLILFDQFH )  S  DQGKHPRUUKRLGFUHDPGLGQRW
)  S  7RIXUWKHULQYHVWLJDWHWKHLQWHUDFWLRQVSODQQHGFRPSDULVRQVZHUH
FRQGXFWHGIRUWKHIRRWIXQJDOGDWDRQO\+HPRUUKRLGFUHDPZDVQRWH[SORUHGIXUWKHUDVWKH
LQWHUDFWLRQVZHUHQRWVLJQLILFDQW



)RU+DLQIRRWIXQJDOFUHDPWKHVLPSOHHIIHFWRIYLVXDOHQFURDFKPHQWLQORZSK\VLFDO
HQFURDFKPHQWZDVVLJQLILFDQW )  S DQGQRWLQKLJKSK\VLFDOHQFURDFKPHQW
)  S  :KHQSK\VLFDOHQFURDFKPHQWZDVORZORZYLVXDOHQFURDFKPHQW EDU
$VHHILJXUH ZDVVLJQLILFDQWO\GLIIHUHQWIURPKLJKYLVXDOHQFURDFKPHQW EDU%  /RZ
YLVXDOPHDQ +LJKYLVXDOPHDQ S :KHQSK\VLFDOHQFURDFKPHQWZDVKLJKWKHUHZDV
QRWDGLIIHUHQFHEHWZHHQORZ EDU& DQGKLJK EDU' YLVXDOHQFURDFKPHQW /RZ
YLVXDOPHDQ +LJKYLVXDOPHDQ S QV 7KHVHILQGLQJVVXSSRUWWKHK\SRWKHVLVWKDWYLVXDO
HQFURDFKPHQWZLOOEHGLIIHUHQWLQORZSK\VLFDOFRQGLWLRQVEXWQRWLQKLJKSK\VLFDO$FFRUGLQJWR
VRFLDOLPSDFWWKHRU\ /DWDQWH WKHDGGLWLRQRIRQHW\SHRIHQFURDFKPHQWZLOOFDXVHD
VLJQLILFDQWUHGXFWLRQLQFDWHJRUL]DWLRQWKUHDWEXWHDFKDGGLWLRQDOHQFURDFKPHQWZLOOQRW

9LVXDODQG3K\VLFDO,QWHUDFWLRQIRU&DWHJRUL]DWLRQ7KUHDW
)RRW)XQJDO


&DWHJRUL]DWLRQ7KUHDW



$





'

%
&



/RZ9LVXDO
+LJK9LVXDO





/RZ3K\VLFDO

+LJK3K\VLFDO

/HYHORI3K\VLFDO(QFURDFKPHQW


)LJXUH3K\VLFDO 9LVXDOIRU&DW7KUHDW +D )RRW)XQJDOLQ6WXG\




)RU+EWKHYLVXDOVLPSOHHIIHFWZDVPDUJLQDOO\VLJQLILFDQWLQORZSK\VLFDO
HQFURDFKPHQW )  S  DQGQRWVLJQLILFDQWLQKLJKSK\VLFDOHQFURDFKPHQW
)  S  :KHQSK\VLFDOHQFURDFKPHQWZDVORZORZYLVXDOHQFURDFKPHQW EDU$
VHHILJXUH ZDVPDUJLQDOO\GLIIHUHQWIURPKLJKYLVXDOHQFURDFKPHQW EDU%  /RZ
YLVXDOPHDQ +LJKYLVXDOPHDQ S  :KHQSK\VLFDOHQFURDFKPHQWZDVKLJKWKHUH
ZDVQRWDGLIIHUHQFHEHWZHHQORZ EDU& DQGKLJK EDU' YLVXDOHQFURDFKPHQW /RZ
YLVXDOPHDQ +LJKYLVXDOPHDQ S QV 7KHVHUHVXOWVPDUJLQDOO\VXSSRUWWKHK\SRWKHVLV
WKDWYLVXDOHQFURDFKPHQWZLOORQO\EHVLJQLILFDQWLQORZSK\VLFDOFRQGLWLRQV

9LVXDODQG3K\VLFDO,QWHUDFWLRQIRU$FFHSWDQFH7KUHDW
)RRW)XQJDO


&DWHJRUL]DWLRQ7KUHDW



$





/RZ9LVXDO

%
'



+LJK9LVXDO

&





/RZ3K\VLFDO

+LJK3K\VLFDO

/HYHORI3K\VLFDO(QFURDFKPHQW


)LJXUH3K\VLFDO 9LVXDOIRU$FF7KUHDW +E )RRW)XQJDOLQ6WXG\




+\SRWKHVHVDDQGEERWKXVHGUHJUHVVLRQWRWHVWWKHUHODWLRQVKLSV+DVD\VWKDW
FDWHJRUL]DWLRQWKUHDWKDVDSRVLWLYHUHODWLRQVKLSWRSXUFKDVHSUHVVXUHZKLFKZDVVXSSRUWHGZLWK
ERWKIRRWIXQJDOFUHDP ȕ W S DQGKHPRUUKRLGFUHDP ȕ W S 
IXOO\VXSSRUWLQJ+DDFURVVERWKSURGXFWVDQGFRQVLVWHQWZLWKVWXG\+\SRWKHVLVEVD\VWKDW
DFFHSWDQFHWKUHDWZLOOKDYHDSRVLWLYHUHODWLRQVKLSWRSXUFKDVHSUHVVXUH)RRWIXQJDOZDV
VLJQLILFDQW ȕ W S DVZDVKHPRUUKRLG ȕ W S WKXVIXOO\
VXSSRUWLQJ+EDQGFRQVLVWHQWZLWKVWXG\DVZHOO
+\SRWKHVHVDQGERWKSUHGLFWHGPHGLDWLRQRIWKHWKUHDWVEHWZHHQHQFURDFKPHQWVDQG
SXUFKDVHSUHVVXUH6LPLODUWRVWXG\3UHDFKHUDQG+D\HV¶ERRWVWUDSPHWKRG 3UHDFKHUDQG
+D\HV=KDR/\QFKDQG&KHQ ZDVXVHGWRWHVWWKHVHUHODWLRQVKLSV)RU+D
SK\VLFDOHQFURDFKPHQWZDVWKHLQGHSHQGHQWYDULDEOHSXUFKDVHSUHVVXUHZDVWKHGHSHQGHQW
YDULDEOHDQGFDWHJRUL]DWLRQWKUHDWZDVWKHPHGLDWRU
%HJLQQLQJZLWKIRRWIXQJDOWKHSDWKIURPSK\VLFDOHQFURDFKPHQWWRSXUFKDVHSUHVVXUHDV
PHGLDWHGWKURXJKFDWHJRUL]DWLRQWKUHDW +DVHH7DEOHIRUIXOOPHGLDWLRQUHVXOWVRIIRRW
IXQJDOFUHDPLQVWXG\ GLGQRWKDYHDVLJQLILFDQWPHDQLQGLUHFWHIIHFWLQGLFDWLQJQRQPHGLDWLRQ
+RZHYHUWKHPHGLDWHGSDWKRISK\VLFDOWRSXUFKDVHSUHVVXUHWKURXJKDFFHSWDQFHWKUHDW +E 
KDGDVLJQLILFDQWPHDQLQGLUHFWHIIHFW ȕ  ZLWKDFRQILGHQFHLQWHUYDOH[FOXGLQJ]HUR 
WR 7KHGLUHFWHIIHFWRISK\VLFDOHQFURDFKPHQWRQSXUFKDVHSUHVVXUHZDVVLJQLILFDQW
S DQGWKHSURGXFWRIWKHFRHIILFLHQWVZDVQHJDWLYH  VXJJHVWLQJFRPSHWLWLYH
PHGLDWLRQ7KLVLPSOLHVWKDWZKLOHPHGLDWLRQH[LVWVDQGWKHUHVXOWVVXSSRUWWKHIUDPHZRUNWKHUH
LVOLNHO\DQRPLWWHGPHGLDWRU =KDR/\QFKDQG&KHQ 7KHUHVXOWVIRUWKHYLVXDOWR
SXUFKDVHSUHVVXUHDVPHGLDWHGE\WKHWKUHDWV +DDQG+E ZHUHQRWVLJQLILFDQWIRUIRRWIXQJDO



FUHDPLQGLFDWLQJQRQPHGLDWLRQ7KHUHIRUHLQVWXG\RQO\+EZDVVXSSRUWHGIRUPHGLDWLRQ
UHVXOWVZLWKWKHIRRWIXQJDOFUHDPGDWD

7DEOH0HGLDWLRQ5HVXOWVIRU)RRW)XQJDO&UHDP6WXG\
0HGLDWLRQ3DWK
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PHGLDWLRQ 
&RPSHWLWLYH
0HGLDWLRQ
'LUHFW QRQ
PHGLDWLRQ 
'LUHFW QRQ
PHGLDWLRQ 






)RUKHPRUUKRLGFUHDPWKHPHGLDWLRQRISK\VLFDOHQFURDFKPHQWWRSXUFKDVHSUHVVXUHZDV
QRWVLJQLILFDQWIRUHLWKHUWKUHDW +DDQG+E LQGLFDWLQJQRQPHGLDWLRQ VHH7DEOH 7KH
PHGLDWHGUHODWLRQVKLSRIYLVXDOHQFURDFKPHQWWRSXUFKDVHSUHVVXUHWKURXJKFDWHJRUL]DWLRQWKUHDW
+D KDGDVLJQLILFDQWPHDQLQGLUHFWHIIHFW ȕ  ZLWKDFRQILGHQFHLQWHUYDOH[FOXGLQJ
]HUR WR 7KHGLUHFWHIIHFWRISK\VLFDOHQFURDFKPHQWRQSXUFKDVHSUHVVXUHZDVQRW
VLJQLILFDQW S  VXJJHVWLQJLQGLUHFWRQO\PHGLDWLRQ =KDR/\QFKDQG&KHQ 7KLVW\SH
RIPHGLDWLRQLVVLPLODUWRIXOOPHGLDWLRQDVRXWOLQHGE\%DURQDQG.HQQ\  6LPLODUO\WKH
YLVXDOHQFURDFKPHQWWRSXUFKDVHSUHVVXUHUHODWLRQVKLSDVPHGLDWHGWKURXJKDFFHSWDQFHWKUHDW
+E DOVRKDGDVLJQLILFDQWPHDQLQGLUHFWHIIHFW ȕ  ZLWKDFRQILGHQFHLQWHUYDO
H[FOXGLQJ]HUR WR DQGDQRQVLJQLILFDQWGLUHFWSDWK S  DJDLQVXJJHVWLQJIXOO
PHGLDWLRQ7KHUHVXOWVIRUKHPRUUKRLGFUHDPGLGQRWVXSSRUW+DRU+EEXWGLGVXSSRUW+D
DQG+E


7DEOH0HGLDWLRQ5HVXOWVIRU+HPRUUKRLG&UHDP6WXG\
0HGLDWLRQ3DWK
3K\VLFDOÆ&7
3K\VLFDOÆ$7
9LVXDOÆ&7

,QGLUHFW
HIIHFWȕ
D[E 





FRQILGHQFH
LQWHUYDO
WR
WR
WR

D

E

F

D[E[F 0HGLDWLRQ
W\SH"









 S  
 S  
 S  





9LVXDOÆ$7



WR 



 S  



1RHIIHFW
1RHIIHFW
,QGLUHFW
RQO\
,QGLUHFW
RQO\



+\SRWKHVLVKDGIRXUSDUWV DG H[DPLQLQJWKHLQWHUDFWLRQRIOHJLWLPDF\ZLWKWKHWZR
GLIIHUHQWW\SHVRIHQFURDFKPHQW7KHK\SRWKHVHVVXJJHVWHGWKDWORZHUOHJLWLPDF\VLWXDWLRQV
ZRXOGVHHKLJKHUUHDFWDQFHRUJUHDWHUGLIIHUHQFHEHWZHHQORZDQGKLJKOHYHOVRIHQFURDFKPHQW
DOWHUQDWHO\KLJKHUOHJLWLPDF\ZRXOGVHHOHVVGLIIHUHQFHEHWZHHQORZDQGKLJKOHYHOVRI
HQFURDFKPHQW)RU+DIRRWIXQJDOGDWDKDGDVLJQLILFDQWLQWHUDFWLRQEHWZHHQSK\VLFDO
HQFURDFKPHQWDQGOHJLWLPDF\LQUHJDUGVWRFDWHJRUL]DWLRQWKUHDW )  S 
ZKHUHDVKHPRUUKRLGFUHDPGDWDGLGQRWKDYHVLJQLILFDQFH )  S  6LPLODUUHVXOWV
ZHUHVHHQIRU+E LQYROYLQJDFFHSWDQFHWKUHDW RQO\WKHLQWHUDFWLRQZDVPDUJLQDOIRUIRRW
IXQJDO )  S  DQGQRWVLJQLILFDQWIRUKHPRUUKRLG )  S  
7KHVLJQLILFDQWLQWHUDFWLRQVZHUHH[DPLQHGIXUWKHUWRGHWHUPLQHLIWKHK\SRWKHVLVZDV
VXSSRUWHG$VWKHLQWHUDFWLRQZDVRQO\VLJQLILFDQW RUPDUJLQDOO\VLJQLILFDQW IRUIRRWIXQJDO
FUHDPRQO\IRRWIXQJDOFUHDPZDVH[DPLQHGIXUWKHULQSK\VLFDOHQFURDFKPHQW¶VUHODWLRQVKLSWR
FDWHJRUL]DWLRQDQGDFFHSWDQFHWKUHDW)RU+DLQIRRWIXQJDOFUHDPWKHSK\VLFDOVLPSOHHIIHFW
ZDVVLJQLILFDQWLQORZOHJLWLPDF\ )  S EXWQRWLQKLJKOHJLWLPDF\
)  S  :KHQOHJLWLPDF\ZDVORZ VHH)LJXUH ORZSK\VLFDOHQFURDFKPHQW
EDU$PHDQ  ZDVGLIIHUHQWIURPKLJKSK\VLFDOHQFURDFKPHQW EDU%PHDQ S 


7KLVSDWWHUQRIUHVXOWVVXSSRUWV+DLQWKDWPRUHUHDFWDQFHZDVHOLFLWHGLQORZOHJLWLPDF\DVVHHQ
E\VLJQLILFDQWUHVXOWVIRUORZOHJLWLPDF\DFURVVSK\VLFDOHQFURDFKPHQWDQGLQVLJQLILFDQWUHVXOWVLQ
KLJKOHJLWLPDF\

3K\VLFDODQG/HJLWLPDF\,QWHUDFWLRQIRU&DWHJRUL]DWLRQ7KUHDW
)RRW)XQJDO


&DWHJRUL]DWLRQ7KUHDW



$
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/RZ3K\VLFDO
+LJK3K\VLFDO

%





/RZ/HJLWLPDF\

+LJK/HJLWLPDF\
/HYHORI/HJLWLPDF\


)LJXUH3K\VLFDO /HJLWLPDF\IRU&DW7KUHDW +D )RRW)XQJDOLQ6WXG\

7KHUHVXOWVIRUK\SRWKHVLVEZHUHRQO\PDUJLQDOO\VLJQLILFDQWIRUIRRWIXQJDOFUHDP
:KHQVSOLWLQWRORZDQGKLJKOHJLWLPDF\WKHSK\VLFDOVLPSOHHIIHFWZDVRQO\VLJQLILFDQWLQORZ
OHJLWLPDF\ )  S DQGQRWLQKLJKOHJLWLPDF\ )  S  :KHQ
OHJLWLPDF\ZDVORZ VHH)LJXUH ORZSK\VLFDOHQFURDFKPHQW EDU$PHDQ  ZDV
GLIIHUHQWIURPKLJKSK\VLFDOHQFURDFKPHQW EDU%PHDQ S 7KLVVXSSRUWVK\SRWKHVLV
EWKDWORZOHJLWLPDF\HOLFLWVVWURQJHUUHDFWLRQVLQWHUPVRIDFFHSWDQFHWKUHDWWKDQUHDFWLRQVLQ



KLJKOHJLWLPDF\7KHPDUJLQDOO\VLJQLILFDQWLQWHUDFWLRQDQGVLJQLILFDQWVLPSOHHIIHFWUHVXOWVIRU
IRRWIXQJDOFUHDPSDUWLDOO\VXSSRUW+E

3K\VLFDODQG/HJLWLPDF\,QWHUDFWLRQIRU$FFHSWDQFH7KUHDW
)RRW)XQJDO



$FFHSWDQFH7KUHDW



$



/RZ3K\VLFDO




+LJK3K\VLFDO

&

%
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/RZ/HJLWLPDF\

+LJK/HJLWLPDF\
/HYHORI/HJLWLPDF\


)LJXUH3K\VLFDO /HJLWLPDF\IRU$FF7KUHDW +E )RRW)XQJDOLQ6WXG\



+\SRWKHVLVSDUWVFDQGGH[DPLQHGWKHLQWHUDFWLRQRIOHJLWLPDF\ZLWKYLVXDO

HQFURDFKPHQWRQWKHWZRW\SHVRIWKUHDW)RU+FWKHK\SRWKHVLVSUHGLFWHGWKDWWKHUHZRXOGEH
DQLQWHUDFWLRQEHWZHHQOHJLWLPDF\DQGYLVXDOHQFURDFKPHQWVXFKWKDWKLJKOHJLWLPDF\RIWKUHDW
ZRXOGKDYHDVPDOOFKDQJHLQFDWHJRUL]DWLRQWKUHDWDFURVVORZDQGKLJKOHYHOVRIYLVXDO
HQFURDFKPHQWEXWWKDWORZOHJLWLPDF\ZRXOGVHHDODUJHUDQGVLJQLILFDQWFKDQJHLQFDWHJRUL]DWLRQ
WKUHDWIURPORZWRKLJKOHYHOVRIYLVXDOHQFURDFKPHQWVLPLODUWRWKHLQWHUDFWLRQVLQ+DDQGE
7KLVZDVQRWVXSSRUWHGLQIRRWIXQJDO )  S  QRUZLWKKHPRUUKRLGFUHDP



)  S  3DUWGRIK\SRWKHVLVSUHGLFWHGWKHVDPHUHVXOWVDVSDUWFRQO\XVLQJ
DFFHSWDQFHWKUHDW$JDLQWKLVZDVQRWVXSSRUWHGLQIRRWIXQJDOFUHDP )  S  
QRUZLWKKHPRUUKRLG )  S  $VQRQHRIWKHLQWHUDFWLRQVZHUHVLJQLILFDQWWKH
GDWDZDVQRWEURNHQGRZQIXUWKHUDQGWKHK\SRWKHVHVZHUHQRWVXSSRUWHGLQVWXG\
6XPPDU\RI)LQGLQJV


6WXG\UHSOLFDWHGVWXG\ VH[DPLQDWLRQRIWKHIURQWSDUWRIWKHPRGHODQGDGGHGD

PRGHUDWRURIOHJLWLPDF\ WHVWHG++ *HQHUDOO\WKHUHVXOWVZHUHVSOLWEHWZHHQWKHWZR
SURGXFWV)RUIRRWIXQJDOFUHDP VHH)LJXUHIRUYLVXDOGHSLFWLRQRIUHVXOWV SK\VLFDO
HQFURDFKPHQWVDZVLJQLILFDQWUHVXOWVRQERWKWKUHDWVDQGVDZPRGHUDWLRQIURPOHJLWLPDF\RQ
WKRVHUHODWLRQVKLSV3K\VLFDOHQFURDFKPHQWOHGWRIHZHUWKUHDWVDQGPRUHUHDFWDQFHZDVVHHQLQ
ORZOHJLWLPDF\WKDQKLJK7KHLQWHUDFWLRQVRISK\VLFDODQGYLVXDOHQFURDFKPHQWDOVRIRXQG
PDUJLQDOVXSSRUWLQVWXG\IRUIRRWIXQJDOFUHDPVKRZLQJWKDWWKHDGGLWLRQRIRQH
HQFURDFKPHQWOHVVHQVWKUHDWVDQGHDFKDGGLWLRQDOHQFURDFKPHQWGRHVQRWVHHVLJQLILFDQWLPSDFW
%RWKWKUHDWVOHGWRSXUFKDVHSUHVVXUH
)RUKHPRUUKRLGFUHDPKRZHYHUWKHK\SRWKHVHVGLGQRWILQGDVPXFKVXSSRUW VHH)LJXUH
 9LVXDOHQFURDFKPHQWKDGDVLJQLILFDQWUHODWLRQVKLSWRWKHWKUHDWVEXWWKHOHJLWLPDF\
PRGHUDWRUGLGQRWKDYHDQLPSDFWRQWKRVHUHODWLRQVKLSV7KHLQWHUDFWLRQRISK\VLFDODQGYLVXDO
HQFURDFKPHQWZDVDJDLQQRWVLJQLILFDQW$VYLVXDOHQFURDFKPHQWLQFUHDVHGERWKFDWHJRUL]DWLRQ
DQGDFFHSWDQFHWKUHDWGHFUHDVHG7KHWKUHDWVDOVRKDGDSRVLWLYHUHODWLRQVKLSWRSXUFKDVH
FRQVLVWHQWZLWKVWXG\
6WXG\IRXQGVLPLODUUHVXOWVIRU+DQG+LQIRRWIXQJDOFUHDP)RUK\SRWKHVLVRQH
PDUJLQDOUHVXOWVZHUHIRXQGIRUSDUWDDQGIXOOVLJQLILFDQFHIRUSDUWEZLWKWKHIRRWIXQJDOGDWD




)LJXUH6LJQLILFDQW)LQGLQJVIRU)RRW)XQJDO&UHDPIRU6WXG\




)LJXUH6LJQLILFDQW)LQGLQJVIRU+HPRUUKRLG&UHDPIRU6WXG\




RQO\+HPRUUKRLGFUHDPGLGQRWILQGDQ\VXSSRUWIRUWKHK\SRWKHVHVLQFRQWUDVWWRVWXG\ V
ILQGLQJV)RUWKHVHFRQGK\SRWKHVLVWKHUHVXOWVZHUHPXFKPRUHFRQVLVWHQWZLWKVWXG\+D
ZDVPDUJLQDOIRUIRRWIXQJDOFUHDPLQVWXG\EXWQRWVXSSRUWHGLQVWXG\:KLOH+EZDVQRW
VXSSRUWHGLQHLWKHUVWXG\E\IRRWIXQJDOFUHDPKHPRUUKRLGFUHDPIRXQGIXOOVXSSRUWIRUERWK
+DDQG+EZKLFKZHUHPDUJLQDODQGVXSSRUWHGLQVWXG\UHVSHFWLYHO\,QVWXG\SK\VLFDO
HQFURDFKPHQWOHGWRFDWHJRUL]DWLRQDQGDFFHSWDQFHWKUHDWIRUIRRWIXQJDOFUHDPRQO\ZKLOHYLVXDO
HQFURDFKPHQWUHODWHGWRWKHWKUHDWVIRUKHPRUUKRLGFUHDPRQO\6WXG\VDZVRPHGLIIHUHQFHVLQ
WKHUHODWLRQVKLSVDFURVVWKHWZRSURGXFWVPXFKDVVWXG\GLG(PEDUUDVVPHQW PHDQIRRW 
PHDQKHPRUUKRLG S DQGIUHTXHQF\RISXUFKDVH PHDQIRRW PHDQKHPRUUKRLG 
S ZHUHVLJQLILFDQWDJDLQVKRZLQJWKDWKHPRUUKRLGFUHDPLVPRUHHPEDUUDVVLQJWRSXUFKDVH
WKDQIRRWIXQJDOFUHDPDQGWKDWKHPRUUKRLGFUHDPLVSXUFKDVHGOHVVRIWHQ


:KLOH+DDQG+EGLGQRWILQGDQ\VXSSRUWZLWKWKHWZRSURGXFWVLQVWXG\WKHUHZDV

PDUJLQDOVXSSRUWIRUERWKSDUWVRIWKHK\SRWKHVLVLQIRRWIXQJDOFUHDPLQVWXG\7KHPDUJLQDO
UHVXOWVZHUHDVH[SHFWHGVKRZLQJZKHQSK\VLFDODQGYLVXDOHQFURDFKPHQWDUHERWKORZWKUHDWV
DUHKLJKHVW7KHDGGLWLRQRIRQHHQFURDFKPHQWVKRZVDVLJQLILFDQWGLIIHUHQFHZLWKORZHUWKUHDW
IHOWEXWHDFKDGGLWLRQDOHQFURDFKPHQWDIWHUWKHILUVWGRHVQRWVLJQLILFDQWO\ORZHUWKUHDW7KLVLV
LQOLQHZLWKVRFLDOLPSDFWWKHRU\ /DWDQWH ZKLFKVWDWHVWKDWWKHDGGLWLRQRIRQHVRXUFHRI
LQIOXHQFHZLOOFDXVHJUHDWHUUHDFWDQFHWKDQHDFKVHTXHQWLDODGGLWLRQ


5HSOLFDWLQJWKHILQGLQJVIURPVWXG\+ZDVIXOO\VXSSRUWHGE\ERWKSURGXFWVVKRZLQJ

FDWHJRUL]DWLRQWKUHDWDQGDFFHSWDQFHWKUHDWERWKKDYHDSRVLWLYHUHODWLRQVKLSWRSXUFKDVHSUHVVXUH
0HGLDWLRQUHVXOWVZHUHDOVRVLPLODUWRVWXG\ZLWKWKHH[FHSWLRQRI+DIRUIRRWIXQJDOFUHDP
)RU+EDFFHSWDQFHWKUHDWPHGLDWHGSK\VLFDOHQFURDFKPHQWDQGSXUFKDVHSUHVVXUHIRUIRRW



IXQJDOFUHDPRQO\ZKLOHERWKFDWHJRUL]DWLRQDQGDFFHSWDQFHWKUHDWPHGLDWHGYLVXDO VUHODWLRQVKLS
WRSXUFKDVHSUHVVXUHIRUKHPRUUKRLGFUHDPRQO\$VWKHGLIIHUHQFHVQRWHGLQVWXG\ DQ[LHW\
HPEDUUDVVPHQWDQGIUHTXHQF\RISXUFKDVH ZHUHDOVRGLIIHUHQWLQVWXG\ ZLWKWKHH[FHSWLRQRI
DQ[LHW\QRWEHLQJIXOO\VLJQLILFDQW WKLVIXUWKHUVXJJHVWVWKHVHGLIIHUHQFHVEHWZHHQWKHWZR
SURGXFWVFRXOGEHUHDVRQVWKDWSK\VLFDOHQFURDFKPHQWZDVPHGLDWHGIRUIRRWIXQJDOFUHDPDQG
YLVXDOHQFURDFKPHQWZDVPHGLDWHGIRUKHPRUUKRLGFUHDP


/DVWO\WKHOHJLWLPDF\RIWKHWKUHDWPRGHUDWRUIRXQGVRPHVXSSRUWLQ+DDQG+EZLWK

IRRWIXQJDOFUHDP+DZDVIXOO\VXSSRUWHGDQG+EZDVPDUJLQDOIRUIRRWIXQJDOFUHDPEXWQRW
IRUKHPRUUKRLG1HLWKHU+FRU+GZDVVLJQLILFDQWLQHLWKHUSURGXFW7KHILQGLQJVLQVWXG\GR
QRWIXOO\VXSSRUWWKHK\SRWKHVHVWKDWOHJLWLPDF\RIWKUHDWZLOOUHGXFHUHDFWDQFHDVSUHGLFWHGE\
WKHRU\ %UHKP +RZHYHUWKHRU\GRHVVD\OHJLWLPDF\ZLOOUHGXFHDQGQRWHOLPLQDWH
UHDFWDQFH7KHUHIRUHLWZDVH[SHFWHGWKDWLQVWXG\ZKHUHYLGHRVFHQDULRVZHUHXVHGDQG
OHJLWLPDF\ZDVPHDVXUHGWKDWWKHLQWHUDFWLRQVZRXOGEHFRPHVLJQLILFDQW




7DEOH6XPPDU\RI)LQGLQJVIRU6WXG\
+\SRWKHVLV
+D+LJKHUOHYHOVRISK\VLFDOHQFURDFKPHQWKDYHDQHJDWLYH
UHODWLRQVKLSWRFDWHJRUL]DWLRQWKUHDW
+E+LJKHUOHYHOVRISK\VLFDOHQFURDFKPHQWKDYHDQHJDWLYH
UHODWLRQVKLSWRDFFHSWDQFHWKUHDW

+D+LJKHUOHYHOVRIYLVXDOHQFURDFKPHQWKDYHDQHJDWLYH
UHODWLRQVKLSWRFDWHJRUL]DWLRQWKUHDW
+E+LJKHUOHYHOVRIYLVXDOHQFURDFKPHQWKDYHDQHJDWLYH
UHODWLRQVKLSWRDFFHSWDQFHWKUHDW
+D7KHUHZLOOEHDQLQWHUDFWLRQRISK\VLFDODQGYLVXDO
HQFURDFKPHQWVXFKWKDWWKHUHZLOOEHDVLJQLILFDQWGLIIHUHQFHRI
FDWHJRUL]DWLRQWKUHDWLQORZSK\VLFDOHQFURDFKPHQWDFURVVOHYHOV
RIYLVXDOHQFURDFKPHQWEXWWKHUHZLOOQRWEHDVLJQLILFDQW
GLIIHUHQFHRIFDWHJRUL]DWLRQWKUHDWLQKLJKHQFURDFKPHQWDFURVV
OHYHOVRIYLVXDOHQFURDFKPHQW
+E7KHUHZLOOEHDQLQWHUDFWLRQRISK\VLFDODQGYLVXDO
HQFURDFKPHQWVXFKWKDWWKHUHZLOOEHDVLJQLILFDQWGLIIHUHQFHRI
DFFHSWDQFHWKUHDWLQORZSK\VLFDOHQFURDFKPHQWDFURVVOHYHOVRI
YLVXDOHQFURDFKPHQWEXWWKHUHZLOOQRWEHDVLJQLILFDQWGLIIHUHQFH
RIDFFHSWDQFHWKUHDWLQKLJKHQFURDFKPHQWDFURVVOHYHOVRIYLVXDO
HQFURDFKPHQW
+D&DWHJRUL]DWLRQWKUHDWKDVDSRVLWLYHUHODWLRQVKLSWRSXUFKDVH
SUHVVXUH
+E$FFHSWDQFHWKUHDWKDVDSRVLWLYHUHODWLRQVKLSWRSXUFKDVH
SUHVVXUH
+D&DWHJRUL]DWLRQWKUHDWPHGLDWHVSK\VLFDOHQFURDFKPHQWDQG
SXUFKDVHSUHVVXUH
+E$FFHSWDQFHWKUHDWPHGLDWHVSK\VLFDOHQFURDFKPHQWDQG
SXUFKDVHSUHVVXUH
+D&DWHJRUL]DWLRQWKUHDWPHGLDWHVYLVXDOHQFURDFKPHQWDQG
SXUFKDVHSUHVVXUH
+E$FFHSWDQFHWKUHDWPHGLDWHVYLVXDOHQFURDFKPHQWDQG
SXUFKDVHSUHVVXUH
+D7KHUHZLOOEHDQLQWHUDFWLRQEHWZHHQSK\VLFDOHQFURDFKPHQW
DQGOHJLWLPDF\VXFKWKDWKLJKOHJLWLPDF\ZLOOKDYHD
VPDOOLQVLJQLILFDQWFKDQJHLQFDWHJRUL]DWLRQWKUHDWDFURVVORZDQG
KLJKOHYHOVRISK\VLFDOHQFURDFKPHQWEXWORZOHJLWLPDF\ZLOO
KDYHDODUJHVLJQLILFDQWFKDQJHLQFDWHJRUL]DWLRQWKUHDWDFURVV
SK\VLFDOHQFURDFKPHQW
+E7KHUHZLOOEHDQLQWHUDFWLRQEHWZHHQSK\VLFDOHQFURDFKPHQW
DQGOHJLWLPDF\VXFKWKDWKLJKOHJLWLPDF\ZLOOKDYHD
VPDOOLQVLJQLILFDQWFKDQJHLQDFFHSWDQFHWKUHDWDFURVVORZDQG
KLJKOHYHOVRISK\VLFDOHQFURDFKPHQWEXWORZOHJLWLPDF\ZLOO


)RRW)XQJDO +HPRUUKRLG
0DUJLQDO
1RW
6XSSRUWHG
6XSSRUWHG
1RW
6XSSRUWHG
1RW
6XSSRUWHG
1RW
6XSSRUWHG
0DUJLQDO

6XSSRUWHG

0DUJLQDO

1RW
6XSSRUWHG

6XSSRUWHG

6XSSRUWHG

6XSSRUWHG

6XSSRUWHG

1RW
6XSSRUWHG
6XSSRUWHG

1RW
6XSSRUWHG
1RW
6XSSRUWHG
6XSSRUWHG

1RW
6XSSRUWHG
1RW
6XSSRUWHG
6XSSRUWHG

0DUJLQDO

6XSSRUWHG
1RW
6XSSRUWHG

6XSSRUWHG
1RW
6XSSRUWHG

1RW
6XSSRUWHG

7DEOH&RQWLQXHG
+\SRWKHVLV
KDYHDODUJHVLJQLILFDQWFKDQJHLQDFFHSWDQFHWKUHDWDFURVV
SK\VLFDOHQFURDFKPHQW
+F7KHUHZLOOEHDQLQWHUDFWLRQEHWZHHQYLVXDOHQFURDFKPHQW
DQGOHJLWLPDF\VXFKWKDWKLJKOHJLWLPDF\ZLOOKDYHD
VPDOOLQVLJQLILFDQWFKDQJHLQFDWHJRUL]DWLRQWKUHDWDFURVVORZDQG
KLJKOHYHOVRIYLVXDOHQFURDFKPHQWEXWORZOHJLWLPDF\ZLOOKDYHD
ODUJHVLJQLILFDQWFKDQJHLQFDWHJRUL]DWLRQWKUHDWDFURVVYLVXDO
HQFURDFKPHQW
+G7KHUHZLOOEHDQLQWHUDFWLRQEHWZHHQYLVXDOHQFURDFKPHQW
DQGOHJLWLPDF\VXFKWKDWKLJKOHJLWLPDF\ZLOOKDYHD
VPDOOLQVLJQLILFDQWFKDQJHLQDFFHSWDQFHWKUHDWDFURVVORZDQG
KLJKOHYHOVRIYLVXDOHQFURDFKPHQWEXWORZOHJLWLPDF\ZLOOKDYHD
ODUJHVLJQLILFDQWFKDQJHLQDFFHSWDQFHWKUHDWDFURVVYLVXDO
HQFURDFKPHQW




)RRW)XQJDO +HPRUUKRLG
1RW
6XSSRUWHG

1RW
6XSSRUWHG

1RW
6XSSRUWHG

1RW
6XSSRUWHG






6WXG\([DPLQDWLRQRIWKH0RGHO([SDQVLRQ
2YHUYLHZ
7KHSXUSRVHRIVWXG\ZDVWRWHVWWKHH[SDQVLRQRIWKHPRGHO ++ DVZHOODVWHVW
WKHK\SRWKHVHVZLWKDYLGHRVFHQDULR DVRSSRVHGWRDZULWWHQVFHQDULR WRLQFUHDVHUHDOLVPDQG
IHOWWKUHDWV6WXG\ZDVD YLVXDOHQFURDFKPHQWORZKLJK [ SK\VLFDOHQFURDFKPHQW
ORZKLJK [ OHJLWLPDF\RIWKUHDWORZKLJK YLGHRVFHQDULRH[SHULPHQWGHVLJQRIWKHIXOOPRGHO
LQFOXGLQJWKHPRGHUDWRUIHHOLQJVRIFRQWURODQGDEDQGRQPHQWEDVNHWLQWHQWLRQV6WXG\
UHSOLFDWHVDQGH[WHQGVWKHSULRUWZRVWXGLHV7KHPRGHOZDVH[WHQGHGWRLQFOXGHIHHOLQJVRI
FRQWUROWHPSRUDU\DEDQGRQPHQWRIDUHDSHUPDQHQWDEDQGRQPHQWRIDUHDVWRUHDQGSXUFKDVH
LQWHQWLRQV EDVNHWVL]H WKXVWHVWLQJK\SRWKHVHV6L[WHHQYLGHRVFHQDULRV ORZKLJKYLVXDO
DQGORZKLJKSK\VLFDODFURVVWZRSURGXFWVIRUWZRDFWRUV ZHUHFUHDWHGWRDGGUHDOLVPWRWKH
VKRSSLQJVLWXDWLRQZKLOHNHHSLQJKLJKOHYHOVRIFRQWURO3DUWLFLSDQWVZHUHJLYHQRQHYLGHR



VFHQDULRDQGDQVZHUHGDVXUYH\DERXWWKHLUVKRSSLQJH[SHULHQFH/HJLWLPDF\RIWKUHDWZDV
PHDVXUHGQRWPDQLSXODWHGIURPWKHYLGHRVFHQDULRV
3UHWHVW


3UHWHVWZDVFRQGXFWHGWRHQVXUHDGHTXDWHVHOHFWLRQRIWKHDFWRUVXVHGLQWKHYLGHR

VFHQDULRV$VWDUJHWVRIYLVXDOFRQWDFWZLOOEHPRUHWROHUDQWRIYLVXDOHQFURDFKPHQWZKHQWKH
VRXUFHLVDWWUDFWLYH +DUSHUHWDO WKHDFWRUVVKRXOGEHRIDYHUDJHSK\VLFDODWWUDFWLYHQHVV
DQGDVVLPLODUDVSRVVLEOH 7KRPSVRQ 2QHPDOHDQGRQHIHPDOHFRQIHGHUDWHZHUHXVHGWR
FRPSDUHIRUGLIIHUHQFHVLQWKHPDLQWHVWDORQJJHQGHURIHQFURDFKHU$SDQHORIMXGJHVRQ0
WXUNUDWHGWZRSLFWXUHVRIHDFKDFWRURQDQDWWUDFWLYHQHVVVFDOHRIWR7KHSDQHOZDV
PDOHDQGWKHDJHVUDQJHGIURP3DUWLFLSDQWVZHUHWROGWKH\ZRXOGEHVKRZQDVHULHVRIVL[
SLFWXUHVDQGWRDQVZHUWKHTXHVWLRQIRUHDFKSLFWXUH7KHSDQHOPHPEHUVGLGQRWNQRZWKHDFWRUV
DQGKDGQHYHUVHHQSLFWXUHVRIWKHPEHIRUH
)RUWKHLQGLYLGXDODFWRUSLFWXUHV WZRSLFWXUHVIRUHDFKDFWRU SDUWLFLSDQWVZHUHDVNHG
2QDVFDOHRIWRSOHDVHUDWHKRZSK\VLFDOO\DWWUDFWLYHWKHSHUVRQLQWKHSLFWXUHLV LILWLVD
JHQGHU\RXDUHQRWDWWUDFWHGWRSOHDVHUDWHKRZSK\VLFDOO\DWWUDFWLYHWKHSHUVRQLVWRVRFLHWDO
QRUPV $QDYHUDJHVFRUHZDVFUHDWHGIURPWKHWZRSLFWXUHVSHUDFWRUWRFUHDWHRQHUDWLQJIRU
WKHPDOHDQGRQHUDWLQJIRUWKHIHPDOH7KHPDOHDFWRUVFRUHGDQDYHUDJHRIDQGWKHIHPDOH
DYHUDJHGDW
-XGJHVDOVRFRPSDUHGWZRSLFWXUHVRIERWKDFWRUVWRJHWKHULQWKHVDPHSLFWXUHWRUDWH
WKHPRQVLPLODUSK\VLFDOIHDWXUHVWRHQVXUHWKDWWKHDFWRUVZHUHFRPSDUDEOHLQSK\VLFDO
FKDUDFWHULVWLFV$IWHUWKHLQGLYLGXDODFWRUSLFWXUHVSDUWLFLSDQWVZHUHVKRZQWKHWZRSLFWXUHVRI
WKHDFWRUVWRJHWKHUDQGDVNHG2QHDVFDOHRIWRSOHDVHUDWHKRZVLPLODUWKHSK\VLFDO
FKDUDFWHULVWLFVRIWKHWZRSHRSOHLQWKHSLFWXUHVDUH LHKRZVLPLODULVWKHLUUDFHKDLUFRORUH\H



FRORUEXLOGHWF 7KHMXGJHVUDWHGWKHVLPLODULW\RIFKDUDFWHULVWLFVRIWKHWZRDWRQDVFDOH
RIWR7KHDFWRUVZHUHRIDYHUDJHDWWUDFWLYHQHVVDVZHOODVEHLQJUDWHGIDLUO\VLPLODULQ
SK\VLFDOFKDUDFWHULVWLFV%RWKDFWRUVKDGEURZQKDLUEURZQH\HVZHUH&DXFDVLDQKDGDYHUDJH
EXLOGDQGZHUHVLPLODULQQRSK\VLFDOIHDWXUHVWKDWZHUHDEQRUPDO
3UHWHVW


3UHWHVWHQVXUHGVXFFHVVIXOPDQLSXODWLRQRIWKHSK\VLFDODQGYLVXDOVFHQDULRVDVZHOODV

YDULDQFHDORQJOHJLWLPDF\ OHJLWLPDF\ZDVQRWPDQLSXODWHGEXWPHDVXUHG $[GHVLJQZDV
XVHGIRUWKHSUHWHVW7KHILUVWIDFWRUZDVSK\VLFDO ORZYHUVXVKLJK HQFURDFKPHQWDQGWKHVHFRQG
IDFWRUZDVYLVXDO ORZYHUVXVKLJK HQFURDFKPHQW)RXUVFHQDULRVZHUHFUHDWHGRQWKRVH
GLPHQVLRQVIRUERWKDFWRUV WRWDOLQJHLJKWYLGHRV ZLWKRXWDSURGXFWVSHFLILHGRQO\IRUWKHSUHWHVW
DQGXSORDGHGWR0WXUN7KHSUHWHVWVFHQDULRVZHUHIURPWKHILUVWSHUVRQSHUVSHFWLYH LHIURP
WKHYLHZSRLQWRIWKHVKRSSHU DQGGHSLFWHGDQHPSOR\HHHLWKHUSK\VLFDOO\IDURUFORVHDQGHLWKHU
ORRNLQJDWWKHFDPHUDRUQRW$VUHVHDUFKKDVVKRZQLWLVRQO\LPSRUWDQWIRUWKHSDUWLFLSDQWWR
UHDOL]HWKH\DUHEHLQJZDWFKHG (OOVZRUWKHWDO DVRSSRVHGWRKRZORQJWKHUHIRUHWKH
WLPHVSHQWLQWKHYLGHRORRNLQJDWWKHFRQIHGHUDWHZDVNHSWVKRUWWRLQFUHDVHUHDOLVPRIWKH
VFHQDULRV7RNHHSFRQVLVWHQF\ZLWKWKHILUVWWZRVWXGLHV¶PDQLSXODWLRQVVFUHHQVRIWH[WDSSHDUHG
WKURXJKRXWWKHYLGHRUHSOLFDWLQJWKHZULWWHQVFHQDULRVIURPWKHSUHYLRXVVWXGLHV$WWKHHQGRIWKH
YLGHRDEULHIVFUHHQWROGWKHYLHZHUWKHYLGHRZDVQRZRYHUDQGWRDGYDQFHWRWKHQH[WVHFWLRQWR
DQVZHUTXHVWLRQVDERXWWKHLULPDJLQHGVLWXDWLRQ
2QHYLGHRZDVVKRZQWRHDFKSDUWLFLSDQWLQWKHSUHWHVW$WRWDORIUHVSRQGHQWVZHUH
XVHGIRUWKHSUHWHVW$Q()$9DULPD[URWDWHGFRPSRQHQWPDWUL[VKRZHGWKDWHDFKPDQLSXODWLRQ
FKHFNLWHPORDGHGKLJKO\RQWRLWVLQWHQGHGFRQVWUXFWZLWKRXWFURVVORDGLQJDW(LJHQYDOXHVVHW
JUHDWHUWKDQ7KHPDQLSXODWLRQFKHFNVIRUWKHSK\VLFDODQGYLVXDOPDQLSXODWLRQVZHUHWKHVDPH



XVHGLQVWXGLHVRQHDQGWZR VHH7DEOHIRUPDQLSXODWLRQFKHFNVIRUSK\VLFDODQGYLVXDO
HQFURDFKPHQW 
0DQLSXODWLRQFKHFNVIRUSK\VLFDOHQFURDFKPHQWLQFOXGHGWKUHHLWHPVRIYHU\GLVWDQWYHU\
FORVHYHU\IDUDZD\YHU\QHDUDQGQRWFORVHYHU\FORVHE\7KHLWHPVKDGJRRGUHOLDELOLW\
Į  DQGZHUHFRPELQHGWRFUHDWHDPHDQVFRUH7KHSK\VLFDOPDQLSXODWLRQZDVVLJQLILFDQWDW
S PHDQORZ DQGPHDQKLJK  
0DQLSXODWLRQFKHFNVIRUYLVXDOHQFURDFKPHQWLQFOXGHGIRXULWHPVRIQRWZDWFKHGYHU\
ZDWFKHGQRWREVHUYHGYHU\REVHUYHGQRWSDLGDWWHQWLRQWRYHU\SDLGDWWHQWLRQWRDQGQRW
ORRNHGDWYHU\ORRNHGDW7KHYLVXDOLWHPVDOVRKDGJRRGUHOLDELOLW\ Į  DQGZHUHFROODSVHG
WRFUHDWHDPHDQVFRUH7KHYLVXDOPDQLSXODWLRQZDVVLJQLILFDQWDWS PHDQORZ DQG
PHDQKLJK  
7KHPDQLSXODWLRQFKHFNVIURPVWXG\ LHWKHHPSOR\HH¶VEHKDYLRUZDVDFFHSWDEOHWKH
HPSOR\HH¶VEHKDYLRUZDVQRUPDOWKHHPSOR\HH¶VEHKDYLRUZDVOHJLWLPDWHWKHHPSOR\HH¶V
EHKDYLRUZDVGHVLUDEOHWKHHPSOR\HH¶VEHKDYLRUZDVSURSHUWKHHPSOR\HH¶VEHKDYLRUZDV
DSSURSULDWHDQGWKHHPSOR\HH¶VEHKDYLRUZDVIDLU ZHUHXVHGDVLWHPVWRPHDVXUHOHJLWLPDF\LQ
VWXG\7KHLWHPVIRUOHJLWLPDF\KDGJRRGUHOLDELOLW\ Į  DQGZHUHFRPELQHGWRFUHDWHD
PHDQVFRUH7KHDYHUDJHRIWKHOHJLWLPDF\LWHPVUDQJHGIURPDPLQLPXPRIWRDPD[LPXPRI
ZLWKDPHDQRIVWDQGDUGGHYLDWLRQRIDQGYDULDQFHRI7KHUHZDVDGHTXDWH
YDULDQFHRIOHJLWLPDF\WRNHHSLWDVDPHDVXUHGDQGQRWPDQLSXODWHGYDULDEOHLQWKHPDLQWHVW
$FRQIRXQGLQJFKHFNDQDO\VLVZDVDOVRFRQGXFWHGIRUWKHSUHWHVWWRFKHFNWKDWQR
PDQLSXODWLRQJUHDWO\LPSDFWHGDQRWKHU%RWKFDWHJRULFDOYDULDEOHV SK\VLFDODQGYLVXDO ZHUHVHW
DV,9VDQGWKHPDQLSXODWLRQFKHFNLQTXHVWLRQZDVVHWDVWKH'92QO\WKHPDQLSXODWLRQUHODWHG
WRWKHPDQLSXODWLRQFKHFNVKRXOGEHVLJQLILFDQWRUKDYHDUHODWLYHO\VPDOOSDUWLDOHWDVTXDUH$



FRQIRXQGLQJWHVWVKRZHGWKDWRQO\WKHSK\VLFDOPDQLSXODWLRQZDVVLJQLILFDQWRQWKHSK\VLFDO
PDQLSXODWLRQFKHFNLWHPDWSDQG ڦ7KHYLVXDOPDQLSXODWLRQZDVQRWVLJQLILFDQW
S   ڦQRUZDVWKHLQWHUDFWLRQ S   ڦ
7KHYLVXDOPDQLSXODWLRQZDVRQO\VLJQLILFDQWZKHQWKHYLVXDOPDQLSXODWLRQFKHFNZDVWKH
GHSHQGHQWYDULDEOH S  ڦDQGWKHSK\VLFDOPDQLSXODWLRQ S   ڦDQGWKH
LQWHUDFWLRQ S   ڦZHUHQRW7KHUHIRUHWKHUHZDVQRFRQIRXQGLQJRIWKHPDQLSXODWLRQV
LQWKHSUHWHVW
0DLQ7HVW
3URFHGXUH


7KHVXUYH\ZDVDYDLODEOHRQWKH4XDOWULFVSODWIRUPZLWKDOLQNRQ0WXUN3DUWLFLSDQWV

ZHUHJLYHQDEULHIRYHUYLHZRIWKHVWXG\DQGDVNHGIRUWKHLUFRQVHQW3DUWLFLSDQWVZHUHILUVWWROG
7KDQN\RXIRU\RXUZLOOLQJQHVVWRKHOSZLWKWKLVVXUYH\7KLVVXUYH\VKRXOGWDNHDSSUR[LPDWHO\
PLQXWHVWRFRPSOHWH<RXUUHVSRQVHVZLOOEHFRPSOHWHO\DQRQ\PRXV<RXUSDUWLFLSDWLRQZLOO
KHOSXVXQGHUVWDQGPRUHDERXWUHWDLOVKRSSLQJ<RXUSDUWLFLSDWLRQLQWKLVVWXG\LVYROXQWDU\DQG
LIDWDQ\SRLQW\RXZLVKWRGLVFRQWLQXH\RXPD\TXLWWKHVXUYH\DQGZLOOQRWUHFHLYHWKH
FRPSHQVDWLRQ,I\RXDJUHHWRWKHVHWHUPVDQGJLYH\RXUFRQVHQWIRU\RXUUHVSRQVHVWREHXVHGLQ
WKHVWXG\SOHDVHFOLFN,DJUHH


2QFHSDUWLFLSDQWVDJUHHGWRWKHWHUPVWKH\ZHUHWKHQJLYHQLQVWUXFWLRQVUHJDUGLQJWKH

VXUYH\7KH\ZHUHWROG2QWKHQH[WSDJHLVDYLGHR SOD\VLQ$GREH)ODVK9LGHRIRUPDW DERXW
DVKRSSLQJWULS3OHDVHLPDJLQH\RXKDYHJRQHWRWKHVWRUHDQGILQG\RXUVHOILQWKHYLGHRVFHQDULR
VKRSSLQJZLWKDQHPSOR\HHDVVKRZQ)ROORZLQJWKHYLGHRLVDVHULHVRITXHVWLRQVUHJDUGLQJ\RXU
VKRSSLQJWULS3OHDVHDQVZHUWKHTXHVWLRQVDVDFFXUDWHO\DVSRVVLEOHDVLI\RXUHDOO\KDGD
VKRSSLQJH[SHULHQFHDVVKRZQ2QO\DQVZHUWKHTXHVWLRQVLI\RXKDYHDFWXDOO\ZDWFKHGWKH


YLGHRSOHDVHGRQRWFRQWLQXHLIWKHYLGHRIRUPDWLVQRWVXSSRUWHGRQ\RXUFRPSXWHUDQGGLGQRW
SOD\7KHVXUYH\ZLOOQRWDOORZ\RXWRJREDFNZDUGVDQGUHZDWFKWKHYLGHRRQFH\RXSURFHHGWR
WKHTXHVWLRQVVRSOHDVHUHPHPEHU\RXUVKRSSLQJVLWXDWLRQDQGWKHSURGXFW\RXDUHVKRSSLQJIRU
WRDQVZHUWKHTXHVWLRQVIROORZLQJWKHVFHQDULR3DUWLFLSDQWVZHUHWKHQUDQGRPO\VKRZQRQHRI
WKHYLGHRVDQGWKHVXUYH\TXHVWLRQVIROORZHGDIWHU$VLQWKHSUHYLRXVVWXGLHVDILOWHUTXHVWLRQ
KDGWREHFRUUHFWO\DQVZHUHGIRUSDUWLFLSDQWVWRFRPSOHWHWKHVXUYH\DQGLQFRPSOHWHUHVSRQVHV
ZHUHQRWFRPSHQVDWHG
'HVLJQ
'DWDZDVFROOHFWHGZLWKD[GHVLJQ)DFWRURQHZDVSK\VLFDOHQFURDFKPHQW ORZ
YHUVXVKLJK DQGIDFWRUWZRZDVYLVXDOHQFURDFKPHQW ORZYHUVXVKLJK DVLQVWXG\
/HJLWLPDF\ZDVDPHDVXUHGYDULDEOHDQGQRWPDQLSXODWHGIRUVWXG\(DFKRIWKHIRXU
PDQLSXODWLRQVZDVFUHDWHGIRUERWKSURGXFWV IRRWIXQJDOFUHDPDQGKHPRUUKRLGFUHDP IRUWZR
DFWRUV PDOHDQGIHPDOH 
7KHYLGHRVZHUHILOPHGIURPILUVWSHUVRQSHUVSHFWLYHGHSLFWLQJWKHVKRSSHULQD
SKDUPDF\ZDONLQJWRZDUGDVKHOIDJDLQVWWKHSKDUPDF\ZDOO7KHSDUWLFLSDQWZRXOGUHDFKWKH
ZDOOORRNDWWKHSURGXFW HLWKHUIRRWIXQJDOFUHDPRUKHPRUUKRLGFUHDP DQGWXUQWRWKHLUOHIW
7KH\ZRXOGWKHQVHHWKHPDQLSXODWLRQ DPDOHRUIHPDOHHPSOR\HHZKRZDVSK\VLFDOO\FORVHRU
IDUDZD\DQGZDVHLWKHUZDWFKLQJWKHPRUQRW DQGLPPHGLDWHO\WXUQEDFNWRORRNDWWKHSURGXFW
7KHVKRSSHUZRXOGWKHQJODQFHWRWKHLUOHIWDJDLQDQGVHHWKHVDPHPDQLSXODWLRQEHIRUHUHWXUQLQJ
WRORRNDWWKHSURGXFWDQGWKHYLGHRZRXOGHQG
$VLQVWXGLHVRQHDQGWZRVHYHUDOFDVHVZHUHGHOHWHGGXHWRPLVVHGILOWHU Q  DQG
PLVSHUFHSWLRQRIPDQLSXODWLRQV Q  $GGLWLRQDOFKHFNTXHVWLRQVZHUHDOVRLQFOXGHGWRHQVXUH
WKHSDUWLFLSDQWKDGZDWFKHGWKHYLGHR3DUWLFLSDQWVZHUHDOVRDVNHGZKDWSURGXFWWKH\ZHUH



VKRZQSXUFKDVLQJLQWKHYLGHRDQGLIWKHSHUVRQLQWKHYLGHRZDVDQHPSOR\HHRUDQRWKHU
VKRSSHU7KHGDWDRISDUWLFLSDQWVZKRGLGQRWDQVZHUWKHVHTXHVWLRQVFRUUHFWO\ZDVQRWXVHG
&DVHVZHUHGHOHWHGLQKLJKPDQLSXODWLRQVFHQDULRVWKDWUDWHGWKHPDQLSXODWLRQEHORZD
³´LQGLFDWLQJWKHSHUFHLYHGWKHPDQLSXODWLRQWREHORZ,QWKHORZPDQLSXODWLRQVFDVHVWKDW
UDWHGWKHPDQLSXODWLRQDERYH³´ZHUHGHOHWHGDVWKH\PLVSHUFHLYHGWKHPDQLSXODWLRQWREHKLJK
7KHUHZHUHQRRXWOLHUVLQWKHUHPDLQLQJGDWD7KHGDWDVHWXVHGUHVXOWHGLQXVHDEOHFDVHVIRU
IRRWIXQJDOFUHDPDQGFDVHVIRUKHPRUUKRLGFUHDP
$VLQSULRUVWXGLHVWKHILUVWWKUHHK\SRWKHVHVDQG+ZHUHWHVWHGXVLQJ$1&29$
DQDO\VLVZLWKDQ[LHW\H[SUHVVLYHQHVVDQRQ\PLW\ VDPHWKUHHXVHGLQVWXGLHVDQG 1HZWR
VWXG\DUHFRQWUROVRIFURZGLQJDFWRUXVHGLQYLGHRVIUHTXHQF\RISXUFKDVHDQGDURXVDO
VHHNLQJ$VGLVFXVVHGLQFKDSWHULQYDVLRQVRISULYDF\DUHUHODWHGWRFURZGLQJ $OWPDQ 
0DQ\H[SHULPHQWVXVHDWOHDVWRQHPDOHDQGRQHIHPDOHFRQIHGHUDWH *XHJXHQDQG-DFRE
3UXLWWHWDO DVWKHUHFDQEHGLIIHUHQFHVLQUHDFWLRQVWRWKHGLIIHUHQWJHQGHUVZKHQLQYROYHG
LQSHUVRQDOHQFRXQWHUV $LHOORDQG7KRPSVRQ )DPLOLDULW\FDQUHGXFHHPEDUUDVVPHQWZLWK
DSXUFKDVH 'DKOHWDO DQGIDPLOLDULW\RUIUHTXHQF\RISXUFKDVHPLJKWKDYHDQLPSDFWRQ
WKHSHUFHSWLRQRIWKUHDWVDQGOHJLWLPDF\/DVWO\VRFLDOFXHVFDQLPSDFWVKRSSHU VDURXVDO %DNHU
HWDO+XDQG-DVSHU DQGWKHSUHVHQFHRUDEVHQFHRIDVWRUHHPSOR\HHFRXOGFKDQJH
DURXVDODQGLPSDFWUHVXOWV7KHDGGLWLRQRIWKHVHFRQWUROVIRUVWXG\ZLOOWHVWWKHUREXVWQHVVRI
WKHPRGHOE\H[DPLQLQJLIVLPLODUUHVXOWVKROGZKLOHFRQVLGHULQJWKHVHDGGLWLRQDOFRQWUROV
$VEHIRUHK\SRWKHVLVIRXUZDVWHVWHGZLWKUHJUHVVLRQDQDO\VLVDQGK\SRWKHVHVILYHDQG
VL[XVHG3UHDFKHUDQG+D\HV¶  ERRWVWUDSPHGLDWLRQPHWKRG+\SRWKHVHVDOVRXVHG
UHJUHVVLRQDQDO\VLV



6XEMHFWV


$WRWDORISDUWLFLSDQWVWRRNWKHVXUYH\RQ0WXUN3DUWLFLSDQWVZHUHWROGWKH\QHHGHG

WREHDEOHWRYLHZ)ODVKYLGHRVWRWDNHWKHVXUYH\3DUWLFLSDQWVZHUHJLYHQIRUWKHLU
FRPSOHWLRQRIWKHVXUYH\)RUIRRWIXQJDOFUHDPRIWKHSDUWLFLSDQWVZHUHPDOH6L[W\
SHUFHQWZHUHEHWZHHQWKHDJHVRIDQGZHUHEHWZHHQWKHDJHVRI


)RUKHPRUUKRLGFUHDPRIWKHSDUWLFLSDQWVZHUHPDOH7KHPDMRULW\RISDUWLFLSDQWV

ZHUHEHWZHHQWKHDJHVRIDQGZHUHEHWZHHQ
0HDVXUHPHQW5HOLDELOLW\DQG9DOLGLW\


(DFKLWHPZDVORDGHGRQWRLWVLQWHQGHGFRQVWUXFWLQ$026LQDPHDVXUHPHQWPRGHOIRU

DQDO\VLV$VLQVWXGLHVRQHDQGWZRWKHPHDVXUHPHQWPRGHOLQFOXGHGFDWHJRUL]DWLRQWKUHDW 
LWHPV DFFHSWDQFHWKUHDW LWHPV SXUFKDVHSUHVVXUH LWHPV DQ[LHW\ LWHPVIRUFRQWURO DQG
H[SUHVVLYHQHVV LWHPVIRUFRQWURO  LWHPVDYDLODEOHLQ7DEOH $GGHGIRUWKLVVWXG\ZHUH
OHJLWLPDF\RIWKUHDW LWHPVLQ7DEOH IHHOLQJVRIFRQWURO LWHPVLQ7DEOH WHPSRUDU\
DEDQGRQPHQW LWHPV7DEOH SHUPDQHQWDEDQGRQPHQW LWHPV7DEOH SXUFKDVHLQWHQWLRQV
LWHPV7DEOH DQGIHHOLQJVRIFURZGLQJ LWHPVIRUFRQWURO7DEOH $QRQ\PLW\DURXVDO
DFWRUDQGIUHTXHQF\RISXUFKDVHZHUHQRWLQFOXGHGLQWKHPHDVXUHPHQWPRGHODVWKH\GLGQRW
KDYHWKUHHLWHPVIRUDQDO\VLV $QGHUVRQDQG*HUELQJ&KXUFKLOO $GGLWLRQDOO\
DQRQ\PLW\DQGDURXVDOZHUHIURPSUHHVWDEOLVKHGVFDOHV
)RRW)XQJDO&UHDP
7KHUHZHUHQRQHJDWLYHHUURUWHUPVDQGDOOVWDQGDUGL]HGFRHIILFLHQWVZHUHDWRURYHU
ZLWKWKHH[FHSWLRQRIRQHLWHPIRUSHUPDQHQWDEDQGRQPHQWDWRQHLWHPIRUWHPSRUDU\
DEDQGRQPHQWDWWZRLWHPVIRUFRQWURODWDQGDQGRQHLWHPIRUSXUFKDVHSUHVVXUH
DW)RUVDWLVIDFWRU\PHDVXUHPHQWDOOLWHPVPXVWKDYHDQHVWLPDWLRQSUHIHUDEO\DERYHEXW



DPLQLPXPRIZLWKWKHLULQWHQGHGYDULDEOH +DLUHWDO 6WDQGDUGHUURUVUDQJHG
EHWZHHQDQG0RGLILFDWLRQLQGLFHVJUHDWHUWKDQZHUHDOOZLWKHUURUVWHUPV7KHUHZHUH
QRXQVDWLVIDFWRU\PRGLILFDWLRQLQGLFHVEHWZHHQDQLWHPDQGDFRQVWUXFW7KHFRPSRVLWH
UHOLDELOLWLHVZHUHDOODERYH UDQJLQJIURPWR IRUDOOFRQVWUXFWVDQGWKHDYHUDJH
YDULDQFHH[WUDFWHGZDVDERYH UDQJLQJIURP  VHH7DEOHIRUORDGLQJVUHOLDELOLWLHV
DQG$9( $GGLWLRQDOO\WKHDYHUDJHYDULDQFHH[WUDFWHGIRUDOOWKHFRQVWUXFWVZDVJUHDWHUWKDQWKH
VTXDUHGFRUUHODWLRQ VHH7DEOHIRUFRUUHODWLRQV $OOLWHPVZHUHWKHUHIRUHGHHPHGVDWLVIDFWRU\
LQPHDVXULQJWKHFRQWUDVWWKH\LQWHQGHGWRDQGQRWPHDVXULQJPRUHWKDQRQHFRQVWUXFW
+HPRUUKRLG
7KHUHZHUHQRQHJDWLYHHUURUWHUPVDQGDOOVWDQGDUGL]HGFRHIILFLHQWVZHUHDWRURYHU
ZLWKWKHH[FHSWLRQRIRQHLWHPIRUSHUPDQHQWDEDQGRQPHQWDWRQHLWHPIRUWHPSRUDU\
DEDQGRQPHQWDWDQGWZRLWHPVIRUFRQWURODWDQG)RUVDWLVIDFWRU\PHDVXUHPHQWDOO
LWHPVPXVWKDYHDQHVWLPDWLRQSUHIHUDEO\DERYHEXWDPLQLPXPRIZLWKWKHLULQWHQGHG
YDULDEOH +DLUHWDO 6WDQGDUGHUURUVUDQJHGEHWZHHQDQG0RGLILFDWLRQLQGLFHV
JUHDWHUWKDQZHUHDOOZLWKHUURUVWHUPV7KHUHZHUHQRXQVDWLVIDFWRU\PRGLILFDWLRQLQGLFHV
EHWZHHQDQLWHPDQGDFRQVWUXFW7KHFRPSRVLWHUHOLDELOLWLHVZHUHDOODERYH UDQJLQJIURP
WR IRUDOOFRQVWUXFWVDQGWKHDYHUDJHYDULDQFHH[WUDFWHGZDVDERYH UDQJLQJIURP
  VHH7DEOHIRUORDGLQJVUHOLDELOLWLHVDQG$9( $GGLWLRQDOO\WKHDYHUDJHYDULDQFH
H[WUDFWHGIRUDOOWKHFRQVWUXFWVZDVJUHDWHUWKDQWKHVTXDUHGFRUUHODWLRQ VHH7DEOHIRU
FRUUHODWLRQV $OOLWHPVZHUHWKHUHIRUHGHHPHGVDWLVIDFWRU\LQPHDVXULQJWKHFRQWUDVWWKH\
LQWHQGHGWRDQGQRWPHDVXULQJPRUHWKDQRQHFRQVWUXFW




7DEOH0HDVXUHPHQW6WDWLVWLFVIRU)RRW)XQJDO&UHDPIRU6WXG\
6WDQGDUGL]HG
/RDGLQJV


3XUFKDVH3UHVVXUH  














































&DWHJRUL]DWLRQ7KUHDW  




$FFHSWDQFH7KUHDW  


/HJLWLPDF\  

7HPSRUDU\$EDQGRQPHQW


3HUPDQHQW$EDQGRQPHQW






&RQWURO  





















$YHUDJH
9DULDQFH
([WUDFWHG


&RPSRVLWH
5HOLDELOLW\

























































































7DEOH&RQWLQXHG
6WDQGDUGL]HG
/RDGLQJV



3XUFKDVHLQWHQWLRQV  





([SUHVVLYHQHVV  


$Q[LHW\  


&URZG  































$YHUDJH
9DULDQFH
([WUDFWHG

&RPSRVLWH
5HOLDELOLW\

















































7DEOH&RUUHODWLRQ7DEOHIRU)RRW)XQJDO&UHDPIRU6WXG\

&RQVWUXFW

&DWHJRUL]DWLRQ7KUHDW  
$FFHSWDQFH7KUHDW  
/HJLWLPDF\  
3XUFKDVH3UHVVXUH  
&RQWURO  
7HPS$EDQGRQPHQW  
3HUP$EDQGRQPHQW  
3XUFKDVH,QWHQWLRQV  
$Q[LHW\  
([SUHVVLYHQHVV  
&URZGLQJ  
$QRQ\PLW\  
$URXVDO  
$FWRU 
)UHTXHQF\RI3XUFKDVH 

6LQJOHLWHP





























































































































































































































































































































7DEOH0HDVXUHPHQW6WDWLVWLFVIRU+HPRUUKRLG&UHDPIRU6WXG\


















































$YHUDJH
9DULDQFH
([WUDFWHG

















































































6WDQGDUGL]HG
/RDGLQJV


3XUFKDVH3UHVVXUH  




&DWHJRUL]DWLRQ7KUHDW  




$FFHSWDQFH7KUHDW  


/HJLWLPDF\  

7HPSRUDU\$EDQGRQPHQW


3HUPDQHQW$EDQGRQPHQW






&RQWURO  






&RPSRVLWH
5HOLDELOLW\

7DEOH&RQWLQXHG
6WDQGDUGL]HG
/RDGLQJV





3XUFKDVHLQWHQWLRQV  





([SUHVVLYHQHVV  


$Q[LHW\  


&URZG  


























 





$YHUDJH
9DULDQFH
([WUDFWHG





















&RPSRVLWH
5HOLDELOLW\























7DEOH&RUUHODWLRQ7DEOHIRU+HPRUUKRLG&UHDPIRU6WXG\

&RQVWUXFW

&DWHJRUL]DWLRQ7KUHDW  
$FFHSWDQFH7KUHDW  
/HJLWLPDF\  
3XUFKDVH3UHVVXUH  
&RQWURO  
7HPS$EDQGRQPHQW  
3HUP$EDQGRQPHQW  
3XUFKDVH,QWHQWLRQV  
$Q[LHW\  
([SUHVVLYHQHVV  
&URZGLQJ  
$QRQ\PLW\  
$URXVDO  
$FWRU 
)UHTXHQF\RI3XUFKDVH 

6LQJOHLWHP




























































































































































































































































































































&RPPRQ0HWKRG%LDV


6HYHUDOWHVWVZHUHFRQGXFWHGWRHQVXUHFRPPRQPHWKRGELDV &0% ZDVQRWDIDFWRULQ

WKHGDWD+DUPDQ VVLQJOHIDFWRUWHVW 3RGVDNRIIHWDO3RGVDNRIIDQG2UJDQ 
VXJJHVWVUXQQLQJDQH[SORUDWRU\IDFWRUDQDO\VLV ()$ WRHQVXUHWKDWWKHWRSORDGHGIDFWRUGRHV
QRWH[FHHGRIDOOYDULDQFH7KHYDULDEOHVXVHGLQWKLVWHVWLQFOXGHGSXUFKDVHSUHVVXUH
FDWHJRUL]DWLRQWKUHDWDFFHSWDQFHWKUHDWOHJLWLPDF\WHPSRUDU\DEDQGRQPHQWSHUPDQHQW
DEDQGRQPHQWFRQWUROSXUFKDVHLQWHQWLRQVH[SUHVVLYHQHVVDQ[LHW\DQGFURZGLQJ)RUIRRW
IXQJDOFUHDPWKHILUVWFRPSRQHQWDFFRXQWHGIRURIYDULDQFHDQGWKHVHFRQGFRPSRQHQW
DFFRXQWHGIRU)RUKHPRUUKRLGFUHDPWKHILUVWIDFWRUDFFRXQWHGIRUDQGWKH
VHFRQGIDFWRUDFFRXQWHGIRURIYDULDQFH&RPPRQPHWKRGELDVLVQRWSUREOHPDWLF
DFFRUGLQJWR+DUPDQ VVLQJOHIDFWRUWHVW
7KHVHFRQGWHVWFRQGXFWHGZDVDFRPPRQODWHQWIDFWRUWHVWWHVWHGWKHVDPHZD\DVLQ
VWXGLHVRQHDQGWZR$FRPPRQPHWKRGYDULDEOH &09 ZDVFUHDWHGLQWKHPHDVXUHPHQWPRGHO
LQ$026DOOLWHPVZHUHOLQNHGWRWKH&09DVZHOODVWKHLURULJLQDOLQWHQGHGFRQVWUXFWDQGDOO
SDWKVZHUHFRQVWUDLQHGWREHHTXDO *DVNLQ )RUIRRWIXQJDOFUHDPWKHUHVXOWLQJ
UHJUHVVLRQZHLJKWIRUWKH&09YDULDEOHWRWKHLWHPVZDVZKLFKLVZKHQVTXDUHG7KH
FRPPRQYDULDQFHDFFRXQWHGIRUE\WKLVWHVWLVZKLFKGRHVQRWVXJJHVWDSUREOHPRI&0%
/LNHZLVHIRUKHPRUUKRLGFUHDPWKHUHVXOWLQJ&09UHJUHVVLRQZHLJKWZDVZKLFK
HTXDOVRURIYDULDQFH&RPPRQPHWKRGELDVZDVQRWSUREOHPDWLFIRUKHPRUUKRLG
FUHDPLQVWXG\HLWKHU



0DQLSXODWLRQ&KHFNV


0DQLSXODWLRQFKHFNVZHUHFRQGXFWHGRQWKHGDWDWRHQVXUHWKHPDQLSXODWLRQVZHUH

DGHTXDWHO\SHUFHLYHG7KHVDPHPDQLSXODWLRQFKHFNVZHUHXVHGDVRXWOLQHGLQVWXGLHVRQHDQG
WZRDQGWKHSUHWHVWIRUVWXG\
)RRW)XQJDO&UHDP
7KHLWHPVIRUWKHSK\VLFDOPDQLSXODWLRQFKHFNKDGJRRGUHOLDELOLW\ Į  DQGZHUH
FRPELQHGWRFUHDWHDPHDQVFRUH,QWKHSK\VLFDOPDQLSXODWLRQORZSK\VLFDOHQFURDFKPHQWKDGD
PHDQRIDQGKLJKSK\VLFDOHQFURDFKPHQWKDGDPHDQRIVLJQLILFDQWDWS


7KHLWHPVIRUWKHYLVXDOPDQLSXODWLRQFKHFNDOVRKDGJRRGUHOLDELOLW\ Į  DQGZHUH

FROODSVHGWRFUHDWHDQDYHUDJHVFRUH/RZYLVXDOHQFURDFKPHQWKDGDPHDQRIDQGKLJK
YLVXDOHQFURDFKPHQWKDGDPHDQRIVLJQLILFDQWO\GLIIHUHQWDWS
+HPRUUKRLG&UHDP
7KHLWHPVIRUWKHSK\VLFDOPDQLSXODWLRQFKHFNKDGJRRGUHOLDELOLW\ Į  DQGZHUH
FRPELQHGWRFUHDWHDPHDQVFRUH,QWKHSK\VLFDOPDQLSXODWLRQORZSK\VLFDOHQFURDFKPHQWKDGD
PHDQRIDQGKLJKSK\VLFDOHQFURDFKPHQWKDGDPHDQRIVLJQLILFDQWDWS
7KHLWHPVIRUWKHYLVXDOPDQLSXODWLRQFKHFNDOVRKDGJRRGUHOLDELOLW\ Į  DQGZHUH
FROODSVHGWRFUHDWHDQDYHUDJHVFRUH/RZYLVXDOHQFURDFKPHQWKDGDPHDQRIDQGKLJK
YLVXDOHQFURDFKPHQWKDGDPHDQRIVLJQLILFDQWO\GLIIHUHQWDWS
&RQIRXQG&KHFNV


7RHQVXUHWKDWRQHPDQLSXODWLRQZDVQRWFRQIRXQGLQJWKHRWKHUDWHVWZDVFRQGXFWHG

DFFRUGLQJWR3HUGXHDQG6XPPHUV  ,QWKLVDQDO\VLVDQ$129$LVUXQZLWKDOOWKH
PDQLSXODWLRQVDQGWKHLULQWHUDFWLRQVDVLQGHSHQGHQWYDULDEOHVDQGWKHPDQLSXODWLRQFKHFNRIWKH
PDQLSXODWLRQLQTXHVWLRQDVWKHGHSHQGHQWYDULDEOH2QO\WKHPDQLSXODWLRQUHODWHGWRWKH



PDQLSXODWLRQFKHFNVKRXOGEHVLJQLILFDQW$Q\RWKHUVLJQLILFDQWPDQLSXODWLRQVPXVWKDYHD
UHODWLYHO\VPDOOSDUWLDOHWDVTXDUHGYDOXHWRVXJJHVWWKHFRQIRXQGLQJPDQLSXODWLRQLVQRW
RYHUSRZHULQJWKHPDQLSXODWLRQLQTXHVWLRQ 3HUGXHDQG6XPPHUV 
)RRW)XQJDO&UHDP


)RUWKHSK\VLFDOHQFURDFKPHQWFRQIRXQGLQJFKHFNWKHSK\VLFDOPDQLSXODWLRQLV

VLJQLILFDQWWRWKHSK\VLFDOPDQLSXODWLRQFKHFNDWSZLWKDSDUWLDOHWDVTXDUHGRI VHH
7DEOH +RZHYHUWKHYLVXDOPDQLSXODWLRQ S ZDVVLJQLILFDQWWRWKHSK\VLFDO
PDQLSXODWLRQFKHFNDVZHOO7KHSDUWLDOHWDVTXDUHGRIWKHYLVXDOPDQLSXODWLRQLVZKLFKLV
UHODWLYHO\VPDOOFRPSDUHGWRWKHSDUWLDOHWDVTXDUHGRISK\VLFDO7KHLQWHUDFWLRQRISK\VLFDO
HQFURDFKPHQWDQGYLVXDOHQFURDFKPHQWZDVQRWVLJQLILFDQW S  VXJJHVWLQJWKDWFRQIRXQGLQJ
PDQLSXODWLRQVZHUHQRWODUJHO\LPSDFWLQJWKHUHVXOWV7KHVHUHVXOWVDUHDOVRIDLUO\FRQVLVWHQWZLWK
VWXGLHVRQHDQGWZR


6LPLODUUHVXOWVZHUHVHHQIRUWKHYLVXDOHQFURDFKPHQWPDQLSXODWLRQFRQIRXQGFKHFN

9LVXDOHQFURDFKPHQWZDVDVLJQLILFDQWSUHGLFWRURIWKHYLVXDOPDQLSXODWLRQFKHFNZLWKS
DQGDSDUWLDOHWDVTXDUHGRI7KHSK\VLFDOPDQLSXODWLRQZDVDOVRVLJQLILFDQWWRWKHYLVXDO
PDQLSXODWLRQFKHFNDWSDQGDSDUWLDOHWDVTXDUHGRIZKLFKLVVPDOO7KHLQWHUDFWLRQZDV
QRWVLJQLILFDQW S  &RQIRXQGLQJPDQLSXODWLRQVZHUHQRWSUREOHPDWLFLQVWXG\

7DEOH&RQIRXQGLQJ&KHFN5HVXOWVIRU)RRW)XQJDO&UHDPIRU6WXG\

0DQLSXODWLRQ
3K\VLFDO
9LVXDO
3K\VLFDO YLVXDO


3K\VLFDO0&
S ڦ
S ڦ
3 






9LVXDO0&
S ڦ
S ڦ
3 


+HPRUUKRLG&UHDP
)RUWKHSK\VLFDOHQFURDFKPHQWFRQIRXQGLQJFKHFNWKHSK\VLFDOPDQLSXODWLRQLVD
VLJQLILFDQWSUHGLFWRURIWKHSK\VLFDOPDQLSXODWLRQFKHFNDWSZLWKDSDUWLDOHWDVTXDUHG
RI VHH7DEOH $JDLQWKHYLVXDOPDQLSXODWLRQ S ZDVVLJQLILFDQWZLWKDSDUWLDOHWD
VTXDUHGRI7KHLQWHUDFWLRQZDVQRWVLJQLILFDQW S  
)RUWKHYLVXDOHQFURDFKPHQWPDQLSXODWLRQFRQIRXQGFKHFNYLVXDOHQFURDFKPHQWZDV
VLJQLILFDQWWRWKHYLVXDOPDQLSXODWLRQFKHFNZLWKSDQGDSDUWLDOHWDVTXDUHGRI3K\VLFDO
ZDVQRWVLJQLILFDQW S  DQGWKHLQWHUDFWLRQZDVQRWVLJQLILFDQW S  7KHVHUHVXOWVVXJJHVW
FRQIRXQGLQJZDVQRWSUREOHPDWLFLQVWXG\IRUKHPRUUKRLGFUHDP

7DEOH&RQIRXQGLQJ&KHFN5HVXOWVIRU+HPRUUKRLG&UHDPIRU6WXG\

0DQLSXODWLRQ
3K\VLFDO
9LVXDO
3K\VLFDO YLVXDO


3K\VLFDO0&
S ڦ
S ڦ
3 


9LVXDO0&
3 
S ڦ
3 



5HVXOWV
7KHDQDO\VHVXVLQJ$1&29$ +DQG+ XVHGFRQWUROVRIDQ[LHW\H[SUHVVLYHQHVV
DQRQ\PLW\ VDPHWKUHHFRQWUROVXVHGLQVWXGLHVRQHDQGWZR DQGQHZFRQWUROVRIDFWRU
FURZGLQJIUHTXHQF\RISXUFKDVHDQGDURXVDODVFRQWUROV LWHPVDYDLODEOHLQ7DEOH $1&29$
ZDVXVHGEHFDXVHWKHLQGHSHQGHQWYDULDEOHV ,9SK\VLFDOHQFURDFKPHQWYLVXDOHQFURDFKPHQW
DQGOHJLWLPDF\ ZHUHFDWHJRULFDOYDULDEOHV ORZKLJK DQGWKHGHSHQGHQWYDULDEOHV
FDWHJRUL]DWLRQWKUHDWDQGDFFHSWDQFHWKUHDW ZHUHFRQWLQXRXV7KH,9VZHUHSODFHGDVIL[HG
IDFWRUVZLWKHLWKHUFDWHJRUL]DWLRQWKUHDWRUDFFHSWDQFHWKUHDWDVWKHGHSHQGHQWYDULDEOH '9 7KH



FRQWUROVZHUHXVHGDVFRYDULDWHV+XVHGDUHJUHVVLRQDQDO\VLVDVWKHLQGHSHQGHQWYDULDEOH ,9 
ZDVFRQWLQXRXVDQGWKHGHSHQGHQWYDULDEOH '9 ZDVDOVRFRQWLQXRXV+DQG+XVHG3UHDFKHU
DQG+D\HV¶  ERRWVWUDSPHWKRGIRUPHGLDWLRQ+\SRWKHVHVZHUHQHZWRVWXG\DQG
H[SDQGXSRQWKHSUHYLRXVO\WHVWHGPRGHO7KHVHK\SRWKHVHVXVHGUHJUHVVLRQDQDO\VLV
+\SRWKHVLVRQHSUHGLFWVKLJKHUOHYHOVRISK\VLFDOHQFURDFKPHQWZLOOKDYHDQHJDWLYH
UHODWLRQVKLSWR D FDWHJRUL]DWLRQWKUHDWDQG E DFFHSWDQFHWKUHDW8VLQJDQ$12&9$DQDO\VLV
ZLWKSK\VLFDOHQFURDFKPHQWDVWKHLQGHSHQGHQWYDULDEOHDQGFDWHJRUL]DWLRQWKUHDWDVWKH
GHSHQGHQWYDULDEOHZLWKWKHFRQWUROVSUHYLRXVO\OLVWHGIRRWIXQJDOFUHDP )  S
PHDQORZ PHDQKLJK  VXSSRUWVK\SRWKHVLVDVLPLODUWRUHVXOWVIXOO\VXSSRUWLQJWKH
K\SRWKHVLVLQVWXG\DQGPDUJLQDOO\VXSSRUWLQJLQVWXG\)RUKHPRUUKRLGFUHDPWKHUHVXOWV
ZHUHQRWVLJQLILFDQW )  S PHDQORZ PHDQKLJK  DOWKRXJKWKHPHDQV
ZHUHLQWKHFRUUHFWGLUHFWLRQPDWFKLQJVWXG\ VQRWVXSSRUWHGILQGLQJVDVZHOO+\SRWKHVLVDLV
RQO\VXSSRUWHGE\VLJQLILFDQWUHVXOWVZLWKIRRWIXQJDOFUHDP VXPPDU\RIK\SRWKHVHVVXSSRUWHG
LQVWXG\IRXQGLQ7DEOH 


3DUWERIK\SRWKHVLVRQHH[DPLQHVWKHLPSDFWRISK\VLFDOHQFURDFKPHQWRQDFFHSWDQFH

WKUHDW)RUIRRWIXQJDOFUHDPWKHUHVXOWVPDUJLQDOO\VXSSRUWWKHK\SRWKHVLV )  
S PHDQORZ PHDQKLJK  ZKLFKZDVIXOO\VXSSRUWHGLQVWXGLHVDQG7KHUHVXOWV
DUHQRWVLJQLILFDQWIRUKHPRUUKRLGFUHDP )  S PHDQORZ PHDQKLJK  
ZKLFKLVLQFRQVLVWHQWZLWKVWXG\EXWFRQVLVWHQWZLWKVWXG\+\SRWKHVLVELVPDUJLQDOO\
VXSSRUWHGZLWKWKHIRRWIXQJDOFUHDPGDWDRQO\


+\SRWKHVLVWZRSUHGLFWVWKDWKLJKHUOHYHOVRIYLVXDOHQFURDFKPHQWZLOOQHJDWLYHO\LPSDFW
D FDWHJRUL]DWLRQDQG E DFFHSWDQFHWKUHDW6WXG\IRXQGPDUJLQDOVLJQLILFDQFHIRUERWK

SURGXFWVIRUWKHK\SRWKHVLVSDUWD6WXG\VDZVLJQLILFDQFHIRUERWKSDUWVRIWKHK\SRWKHVLVLQ



KHPRUUKRLGFUHDPRQO\,QVWXG\IRUSDUWDZKLFKH[DPLQHVFDWHJRUL]DWLRQWKUHDWIRRWIXQJDO
UHVXOWVZHUHQRWVXSSRUWHG )  S PHDQORZ PHDQKLJK  DQG
KHPRUUKRLGFUHDPUHVXOWVZHUHPDUJLQDO )  S PHDQORZ PHDQKLJK  
3DUWEH[DPLQLQJDFFHSWDQFHWKUHDWKDVSDUWLDOVXSSRUWDVWKHIRRWIXQJDOUHVXOWVZHUHQRW
VLJQLILFDQW )  S PHDQORZ PHDQKLJK  EXWWKHKHPRUUKRLGFUHDP
UHVXOWVZHUH )  SPHDQORZ PHDQKLJK  
+\SRWKHVHVDDQG E VWDWHWKDWWKHLQWHUDFWLRQRIYLVXDODQGSK\VLFDOHQFURDFKPHQWZLOO
KDYHDQHJDWLYHHIIHFWRQ D FDWHJRUL]DWLRQWKUHDWDQG E DFFHSWDQFHWKUHDW:KLOHVWXG\GLG
QRWILQGVXSSRUWIRUHLWKHUSURGXFWPDUJLQDOUHVXOWVZHUHIRXQGIRUIRRWIXQJDOFUHDPLQVWXG\
,QVWXG\PDUJLQDOUHVXOWVZHUHIRXQGIRUKHPRUUKRLGFUHDPLQVWHDG)RUFDWHJRUL]DWLRQWKUHDW
IRRWIXQJDOFUHDPGLGQRWUHVXOWLQDQLQWHUDFWLRQ )  S  EXWKHPRUUKRLGFUHDP
KDGDPDUJLQDORQH )  S  ZKLFKGLGQRWPDWFKILQGLQJVIURPWKHSUHYLRXV
VWXGLHV)RUDFFHSWDQFHWKUHDWIRRWIXQJDOFUHDPDJDLQGLGQRWKDYHDVLJQLILFDQWLQWHUDFWLRQ
)  S  EXWKHPRUUKRLGFUHDPDOVRIRXQGPDUJLQDOVLJQLILFDQFH )  
S  ZLWKDJDLQRQO\KHPRUUKRLGFUHDPPDUJLQDOO\VXSSRUWLQJ+E7RIXUWKHULQYHVWLJDWHWKH
LQWHUDFWLRQVKHPRUUKRLGFUHDPSODQQHGFRPSDULVRQVZHUHH[DPLQHG)RRWIXQJDOFUHDPZDVQRW
IXUWKHUH[DPLQHGDVWKHLQWHUDFWLRQVZHUHQRWVLJQLILFDQW
)RU+DWKHVLPSOHHIIHFWRIYLVXDOHQFURDFKPHQWLVVLJQLILFDQWZKHQSK\VLFDO
HQFURDFKPHQWLVORZ )  S EXWQRWZKHQSK\VLFDOHQFURDFKPHQWLVKLJK
)  S  :KHQSK\VLFDOHQFURDFKPHQWLVORZ VHH)LJXUH ORZYLVXDO
HQFURDFKPHQW EDU$PHDQ  LVGLIIHUHQWIURPKLJKYLVXDOHQFURDFKPHQW EDU%PHDQ 
S 7KHUHLVQRWDGLIIHUHQFHEHWZHHQYLVXDOHQFURDFKPHQWZKHQSK\VLFDOHQFURDFKPHQWLV



KLJK7KLVVXSSRUWVWKHK\SRWKHVLVWKDWYLVXDOHQFURDFKPHQWZLOOEHVLJQLILFDQWO\GLIIHUHQWLQORZ
SK\VLFDOOHYHOVEXWQRWLQKLJKSK\VLFDOOHYHOV
)RU+EVLPLODUUHVXOWVDUHVHHQWR+D7KHVLPSOHHIIHFWRIYLVXDOHQFURDFKPHQWLV
VLJQLILFDQWRQO\ZKHQSK\VLFDOHQFURDFKPHQWLVORZ )  S DQGQRWZKHQ
SK\VLFDOHQFURDFKPHQWLVKLJK )  S  :KHQSK\VLFDOHQFURDFKPHQWLVORZ VHH
)LJXUH ORZYLVXDOHQFURDFKPHQW EDU$PHDQ  LVGLIIHUHQWIURPKLJKYLVXDO
HQFURDFKPHQW EDU%PHDQ S 7KHUHLVQRWDGLIIHUHQFHEHWZHHQYLVXDOHQFURDFKPHQW
ZKHQSK\VLFDOHQFURDFKPHQWLVKLJK$VZLWK+DWKLVVXSSRUWVWKHK\SRWKHVLV

9LVXDODQG3K\VLFDO,QWHUDFWLRQIRU&DWHJRUL]DWLRQ7KUHDW
+HPRUUKRLG



$

&DWHJRUL]DWLRQ7KUHDW






%
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/RZ9LVXDO
+LJK9LVXDO






/RZ3K\VLFDO

+LJK3K\VLFDO

/HYHORI3K\VLFDO(QFURDFKPHQW


)LJXUH3K\VLFDO 9LVXDOIRU&DW7KUHDW +D +HPRUUKRLGLQ6WXG\





+\SRWKHVHVDDQGEERWKXVHGUHJUHVVLRQWRWHVWWKHUHODWLRQVKLSV+DVD\VWKDW
FDWHJRUL]DWLRQWKUHDWKDVDSRVLWLYHUHODWLRQVKLSWRSXUFKDVHSUHVVXUHZKLFKLVVXSSRUWHGZLWK
ERWKIRRWIXQJDOFUHDPDQGKHPRUUKRLGFUHDPGDWDVHWV,QIRRWIXQJDOFUHDPWKHUHJUHVVLRQ
IRXQGVXSSRUWIRUWKHK\SRWKHVLV ȕ W S WKHKHPRUUKRLGFUHDPK\SRWKHVLVZDV
DOVRVXSSRUWHGE\WKHUHVXOWV ȕ W S IXOO\VXSSRUWLQJ+DDFURVVERWKSURGXFWV
DVVXSSRUWHGLQVWXGLHVDQG+\SRWKHVLVEVD\VWKDWDFFHSWDQFHWKUHDWZLOOKDYHDSRVLWLYH
UHODWLRQVKLSWRSXUFKDVHSUHVVXUH)RRWIXQJDOVKRZHGVLJQLILFDQWUHVXOWV ȕ W S 
DVGLGKHPRUUKRLGFUHDP ȕ W S WKXVIXOO\VXSSRUWLQJ+EDQGUHSOLFDWLQJ
UHVXOWVIRXQGLQVWXGLHVRQHDQGWZR

9LVXDODQG3K\VLFDO,QWHUDFWLRQIRU$FFHSWDQFH7KUHDW
+HPRUUKRLG


$


&DWHJRUL]DWLRQ7KUHDW






&

%
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/RZ9LVXDO
+LJK9LVXDO






/RZ3K\VLFDO

+LJK3K\VLFDO

/HYHORI3K\VLFDO(QFURDFKPHQW


)LJXUH3K\VLFDO 9LVXDOIRU$FF7KUHDW +E +HPRUUKRLGLQ6WXG\




+\SRWKHVHVDQGERWKSUHGLFWHGPHGLDWLRQRIWKHWKUHDWVEHWZHHQHQFURDFKPHQWVDQG
SXUFKDVHSUHVVXUH3UHDFKHUDQG+D\HV¶ERRWVWUDSPHWKRG 3UHDFKHUDQG+D\HV=KDR
/\QFKDQG&KHQ ZDVXVHGWRWHVWWKHVHUHODWLRQVKLSV)RU+DSK\VLFDOHQFURDFKPHQW
ZDVWKHLQGHSHQGHQWYDULDEOHSXUFKDVHSUHVVXUHWKHGHSHQGHQWYDULDEOHDQGFDWHJRUL]DWLRQWKUHDW
DVWKHPHGLDWRU%HJLQQLQJZLWKIRRWIXQJDOWKHSDWKIURPSK\VLFDOHQFURDFKPHQWWRSXUFKDVH
SUHVVXUHDVPHGLDWHGWKURXJKFDWHJRUL]DWLRQWKUHDW +DVHH7DEOH KDGDVLJQLILFDQWPHDQ
LQGLUHFWHIIHFW ȕ  ZLWKDFRQILGHQFHLQWHUYDOH[FOXGLQJ]HUR WR 7KH
GLUHFWHIIHFWRISK\VLFDOHQFURDFKPHQWRQSXUFKDVHSUHVVXUHZDVQRWVLJQLILFDQW S  
VXJJHVWLQJLQGLUHFWRQO\PHGLDWLRQ =KDR/\QFKDQG&KHQ 7KLVW\SHRIPHGLDWLRQLV
VLPLODUWRIXOOPHGLDWLRQDVRXWOLQHGE\%DURQDQG.HQQ\   0RJLOQHUHWDO )XOO
PHGLDWLRQZDVDOVRVHHQIRUSK\VLFDOHQFURDFKPHQWWRSXUFKDVHSUHVVXUHZKHQPHGLDWHGWKURXJK
DFFHSWDQFHWKUHDW +E ZLWKDVLJQLILFDQWPHDQLQGLUHFWHIIHFW ȕ  DQGDFRQILGHQFH
LQWHUYDOH[FOXGLQJ]HUR WR 7KHGLUHFWHIIHFWZDVDOVRQRWVLJQLILFDQW S  7KXV
ERWK+DDQG+EZHUHVXSSRUWHGIRUIRRWIXQJDOFUHDPLQVWXG\
)RU+DDQG+EWKHUHODWLRQVKLSEHLQJPHGLDWHGLVWKDWRIYLVXDOHQFURDFKPHQWWR
SXUFKDVHSUHVVXUH:KHQFDWHJRUL]DWLRQWKUHDWLVWKHPHGLDWRU +D DVLJQLILFDQWPHDQLQGLUHFW
HIIHFWVXJJHVWHGPHGLDWLRQ ȕ  DQGWKHFRQILGHQFHLQWHUYDOH[FOXGHG]HUR WR
 7KHLQGLUHFWHIIHFWZDVVLJQLILFDQW S DQGWKHSURGXFWRIWKHFRHIILFLHQWVZDVSRVLWLYH
VXJJHVWLQJFRPSOHPHQWDU\PHGLDWLRQE\DQRPLWWHGPHGLDWRU6LPLODUUHVXOWVZHUHVHHQZKHQ
DFFHSWDQFHWKUHDWZDVWKHPHGLDWRU +E DVWKHLQGLUHFWPHDQZDVVLJQLILFDQW ȕ  DQGWKH
FRQILGHQFHLQWHUYDOH[FOXGHG]HUR WR $VZLWKFDWHJRUL]DWLRQWKUHDWWKHLQGLUHFW
SDWKZDVVLJQLILFDQW S DQGWKHSURGXFWRIWKHFRHIILFLHQWVSRVLWLYHDJDLQVXJJHVWLQJ



PHGLDWLRQEXWLQGLFDWLQJDQRPLWWHGPHGLDWRU7KHVHUHVXOWVVXSSRUW+D+E+DDQG+EIRU
IRRWIXQJDOFUHDPLQVWXG\

7DEOH0HGLDWLRQ5HVXOWVIRU)RRW)XQJDO&UHDP6WXG\
0HGLDWLRQ3DWK
3K\VLFDOÆ&7
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,QGLUHFWRQO\
&RPSOHPHQWDU\
PHGLDWLRQ
&RPSOHPHQWDU\
PHGLDWLRQ



7KHPHGLDWLRQUHVXOWVIRUKHPRUUKRLGFUHDPDOVRDOOIRXQGVXSSRUW VHH7DEOH 
%HJLQQLQJZLWKSK\VLFDOHQFURDFKPHQWWRSXUFKDVHSUHVVXUHDVPHGLDWHGWKURXJKFDWHJRUL]DWLRQ
WKUHDW +D WKHUHZDVDVLJQLILFDQWPHDQLQGLUHFWHIIHFW ȕ  ZLWKDFRQILGHQFH
LQWHUYDOH[FOXGLQJ]HUR WR 7KHGLUHFWHIIHFWRISK\VLFDOHQFURDFKPHQWRQSXUFKDVH
SUHVVXUHZDVQRWVLJQLILFDQW S  VXJJHVWLQJLQGLUHFWRQO\PHGLDWLRQ =KDR/\QFKDQG&KHQ
 VLPLODUWRIXOOPHGLDWLRQDVRXWOLQHGE\%DURQDQG.HQQ\  7KHPHGLDWHG
UHODWLRQVKLSRISK\VLFDOHQFURDFKPHQWWRSXUFKDVHSUHVVXUHWKURXJKDFFHSWDQFHWKUHDWDOVRKDGD
VLJQLILFDQWPHDQLQGLUHFWHIIHFW ȕ  ZLWKDFRQILGHQFHLQWHUYDOWKDWGLGQRWLQFOXGH
]HUR WR DQGDQLQVLJQLILFDQWGLUHFWHIIHFW S  VXJJHVWLQJIXOOPHGLDWLRQ
7KHYLVXDOUHODWLRQVKLSWRSXUFKDVHSUHVVXUHDOVRKDGVLJQLILFDQWPHGLDWLRQUHVXOWVIRU
FDWHJRUL]DWLRQWKUHDW +D DQGDFFHSWDQFHWKUHDW +E )RUWKHPHGLDWRURIFDWHJRUL]DWLRQWKUHDW
WKHPHDQLQGLUHFWHIIHFWZDVVLJQLILFDQW ȕ  DQGWKHFRQILGHQFHLQWHUYDOH[FOXGHG]HUR



WR ZLWKDQRWVLJQLILFDQWGLUHFWSDWK S  7KLVLVVXJJHVWLYHRILQGLUHFWRQO\RU
IXOOPHGLDWLRQ/LNHZLVHZKHQDFFHSWDQFHWKUHDWZDVWKHPHGLDWRUEHWZHHQYLVXDO
HQFURDFKPHQWDQGSXUFKDVHSUHVVXUH +E WKHPHDQLQGLUHFWHIIHFWZDVVLJQLILFDQW ȕ  
DQGWKHFRQILGHQFHLQWHUYDOGLGQRWLQFOXGH]HUR WR &RQVLVWHQWZLWKWKHRWKHU
PHGLDWLRQUHVXOWVIRUKHPRUUKRLGFUHDPLQVWXG\WKHLQGLUHFWSDWKZDVQRWVLJQLILFDQW S  
LQGLFDWLQJLQGLUHFWRQO\ IXOO PHGLDWLRQ7KHUHVXOWVIRUKHPRUUKRLGFUHDPLQVWXG\VXSSRUW
+D+E+DDQG+E

7DEOH0HGLDWLRQ5HVXOWVIRU+HPRUUKRLG&UHDP6WXG\
0HGLDWLRQ3DWK
3K\VLFDOÆ&7
3K\VLFDOÆ$7
9LVXDOÆ&7
9LVXDOÆ$7
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,QGLUHFWRQO\
,QGLUHFWRQO\
,QGLUHFWRQO\





 S  



,QGLUHFWRQO\


+\SRWKHVLVKDGIRXUSDUWV DG H[DPLQLQJWKHLQWHUDFWLRQRIOHJLWLPDF\ZLWKWKHWZR
GLIIHUHQWW\SHVRIHQFURDFKPHQW7KHK\SRWKHVHVVXJJHVWHGWKDWORZHUOHJLWLPDF\VLWXDWLRQV
ZRXOGVHHKLJKUHDFWDQFHRUJUHDWHUGLIIHUHQFHEHWZHHQORZDQGKLJKOHYHOVRIHQFURDFKPHQW
DOWHUQDWHO\KLJKHUOHJLWLPDF\ZRXOGVHHOHVVGLIIHUHQFHEHWZHHQORZDQGKLJKOHYHOVRI
HQFURDFKPHQW)RU+DIRRWIXQJDOFUHDPIRXQGDPDUJLQDOO\VLJQLILFDQWLQWHUDFWLRQEHWZHHQ
SK\VLFDOHQFURDFKPHQWDQGOHJLWLPDF\LQUHJDUGVWRFDWHJRUL]DWLRQWKUHDW )  S  
ZKHUHDVKHPRUUKRLGFUHDPKDGIXOOVLJQLILFDQFH )  S 6LPLODUUHVXOWVZHUH



VHHQIRU+ERQO\WKHLQWHUDFWLRQVZHUHIXOO\VLJQLILFDQWIRUERWKSURGXFWVIRRWIXQJDO
)  S DQGKHPRUUKRLGFUHDP )  3 
7KHVLJQLILFDQWLQWHUDFWLRQVZHUHH[DPLQHGIXUWKHUWRGHWHUPLQHLIWKHK\SRWKHVLVZDV
VXSSRUWHG2QO\VLJQLILFDQWLQWHUDFWLRQVZHUHEURNHQGRZQDQGH[DPLQHGIXUWKHU$VWKH
OHJLWLPDF\YDULDEOHZDVPHDVXUHGLQVWXG\DQGQRWPDQLSXODWHGDVLWZDVLQVWXG\WKH
YDULDEOHZDVWKHQVSOLWLQWRDORZDQGKLJKGLFKRWRPRXVYDULDEOHIRUSODQQHGFRPSDULVRQVDQG
JUDSKLQJSXUSRVHV7KHYDULDEOHZDVVSOLWE\WKHPHGLDQIRUERWKIRRWIXQJDODQGKHPRUUKRLG
FUHDPVHSDUDWHO\)RUWKHILUVWLQWHUDFWLRQH[DPLQHG+DLQIRRWIXQJDOFUHDPZKHQOHJLWLPDF\
ZDVORZSK\VLFDOHQFURDFKPHQWKDGDVLJQLILFDQWVLPSOHHIIHFW )  S ZKLFKZDV
QRWVLJQLILFDQWZKHQOHJLWLPDF\ZDVKLJK )  S  7KHVHUHVXOWVVKRZHGWKDWZKHQ
OHJLWLPDF\LVORZ VHH)LJXUH ORZSK\VLFDOHQFURDFKPHQW EDU$PHDQ  LVGLIIHUHQW
IURPKLJKSK\VLFDOHQFURDFKPHQW EDU%PHDQ S 7KHVHUHVXOWVVXSSRUW+DWKDW
PRUHUHDFWDQFHZDVHOLFLWHGLQORZOHJLWLPDF\DVVHHQE\VLJQLILFDQWUHVXOWVIRUORZOHJLWLPDF\
DFURVVSK\VLFDOHQFURDFKPHQWDQGLQVLJQLILFDQWUHVXOWVLQKLJKOHJLWLPDF\7KHVLJQLILFDQWUHVXOWV
LQIRRWIXQJDOPDUJLQDOO\VXSSRUW+DZKLFKZDVIXOO\VXSSRUWHGLQVWXG\
7KHQH[WLQWHUDFWLRQH[DPLQHG+DLQKHPRUUKRLGFUHDPDJDLQVKRZHGWKDWSK\VLFDO
HQFURDFKPHQWZDVVLJQLILFDQWLQORZOHJLWLPDF\ )  S EXWQRWLQKLJK
OHJLWLPDF\ )  S  7KHVHUHVXOWVVKRZHGWKDWZKHQOHJLWLPDF\LVORZ VHH)LJXUH
 ORZSK\VLFDOHQFURDFKPHQW EDU$PHDQ  LVPDUJLQDOO\GLIIHUHQWIURPKLJKSK\VLFDO
HQFURDFKPHQW EDU%PHDQ S 7KHVHUHVXOWVDJDLQVXSSRUW+DIRUVWXG\ UHVXOWV
LQVWXG\GLGQRWVXSSRUWWKLVLQWHUDFWLRQIRUKHPRUUKRLGFUHDP 




3K\VLFDODQG/HJLWLPDF\,QWHUDFWLRQIRU&DWHJRUL]DWLRQ7KUHDW
)RRW)XQJDO


&DWHJRUL]DWLRQ7KUHDW
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/HYHORI/HJLWLPDF\


)LJXUH3K\VLFDO /HJLWLPDF\IRU&DW7KUHDW +D )RRW)XQJDOLQ6WXG\

3K\VLFDODQG/HJLWLPDF\,QWHUDFWLRQIRU&DWHJRUL]DWLRQ7KUHDW
+HPRUUKRLG



&DWHJRUL]DWLRQ7KUHDW
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+LJK/HJLWLPDF\
/HYHORI/HJLWLPDF\


)LJXUH3K\VLFDO /HJLWLPDF\IRU&DW7KUHDW +D +HPRUUKRLGLQ6WXG\



7KHUHVXOWVIRUK\SRWKHVLVEZHUHVLJQLILFDQWIRUIRRWIXQJDOFUHDPDQGKHPRUUKRLG
FUHDP)RUIRRWIXQJDOKRZHYHUWKHSK\VLFDOVLPSOHHIIHFWZDVQRWVLJQLILFDQWLQORZOHJLWLPDF\
)  S  RULQKLJKOHJLWLPDF\ )  S  7KLVRQO\SDUWLDOO\VXSSRUWVWKH
K\SRWKHVLVWKDWWKDWORZOHJLWLPDF\FRQGLWLRQVZLOOHOLFLWPRUHUHDFWDQFHWKDQKLJKHUOHJLWLPDF\
FRQGLWLRQV7KHUHZDVDVLJQLILFDQWGLIIHUHQFHRIOHYHOVRIOHJLWLPDF\LQORZSK\VLFDO FRQVLVWHQW
ZLWKWKHK\SRWKHVLV EXWWKHGLIIHUHQFHZDVDOVRVLJQLILFDQWLQKLJKSK\VLFDOHQFURDFKPHQW
ZKLFKZDVQRWH[SHFWHGDFFRUGLQJWRWKHK\SRWKHVLVDQGWKHRU\
)RUKHPRUUKRLGFUHDPLQ+EWKHVLPSOHHIIHFWRISK\VLFDOHQFURDFKPHQWLQORZ
OHJLWLPDF\ZDVVLJQLILFDQW )  S DQGDJDLQQRWVLJQLILFDQWLQKLJKOHJLWLPDF\
)  S  :KHQOHJLWLPDF\LVORZ VHH)LJXUH ORZSK\VLFDOHQFURDFKPHQW EDU
$PHDQ  LVGLIIHUHQWIURPKLJKSK\VLFDOHQFURDFKPHQW EDU%PHDQ S 7KHVH
UHVXOWVVXSSRUWK\SRWKHVLVE QRWVXSSRUWHGLQVWXG\ 
+\SRWKHVLVSDUWVFDQGGH[DPLQHGWKHLQWHUDFWLRQRIOHJLWLPDF\ZLWKYLVXDO
HQFURDFKPHQWRQWKHWZRW\SHVRIWKUHDW)RU+FWKHK\SRWKHVLVSUHGLFWHGWKDWWKHUHZRXOGEHDQ
LQWHUDFWLRQEHWZHHQOHJLWLPDF\DQGYLVXDOHQFURDFKPHQWVXFKWKDWKLJKOHJLWLPDF\RIWKUHDW
ZRXOGKDYHDVPDOOFKDQJHLQFDWHJRUL]DWLRQWKUHDWDFURVVORZDQGKLJKOHYHOVRIYLVXDO
HQFURDFKPHQWEXWWKDWORZOHJLWLPDF\ZRXOGVHHDODUJHUDQGVLJQLILFDQWFKDQJHLQFDWHJRUL]DWLRQ
WKUHDWIURPORZWRKLJKOHYHOVRIYLVXDOHQFURDFKPHQW7KLVZDVQRWVXSSRUWHGLQIRRWIXQJDO
)  S  QRUZLWKKHPRUUKRLGFUHDP )  S  DQGLVFRQVLVWHQW
ZLWKVWXG\




3K\VLFDODQG/HJLWLPDF\,QWHUDFWLRQIRU$FFHSWDQFH7KUHDW
+HPRUUKRLG
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)LJXUH3K\VLFDO /HJLWLPDF\IRU$FF7KUHDW +E +HPRUUKRLGLQ6WXG\

3DUWGRIK\SRWKHVLVSUHGLFWHGWKHVDPHUHVXOWVDVSDUWFRQO\XVLQJDFFHSWDQFHWKUHDW
$VLQVWXG\WKLVZDVQRWVXSSRUWHGLQIRRWIXQJDOFUHDP )  S  EXWLQFRQWUDVW
WRVWXG\WKHLQWHUDFWLRQZDVVLJQLILFDQWZLWKKHPRUUKRLGFUHDP )  S $V
RQO\KHPRUUKRLGFUHDPIRUKGZDVVLJQLILFDQWLWZDVWKHRQO\LQWHUDFWLRQH[DPLQHGIXUWKHUZLWK
SODQQHGFRPSDULVRQV
)RUWKLVLQWHUDFWLRQWKHVLPSOHHIIHFWRIYLVXDOHQFURDFKPHQWZDVVLJQLILFDQWLQORZ
OHJLWLPDF\ )  S EXWQRWVLJQLILFDQWLQKLJKOHJLWLPDF\ )  S  
:KHQOHJLWLPDF\LVORZ VHH)LJXUH ORZYLVXDOHQFURDFKPHQW EDU$PHDQ  LV
GLIIHUHQWIURPKLJKYLVXDOHQFURDFKPHQW EDU%PHDQ S 7KHVHUHVXOWVVXSSRUW
K\SRWKHVLVGIRUKHPRUUKRLGFUHDP




9LVXDODQG/HJLWLPDF\,QWHUDFWLRQIRU$FFHSWDQFH7KUHDW
+HPRUUKRLG
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/RZ/HJLWLPDF\

+LJK/HJLWLPDF\
/HYHORI/HJLWLPDF\


)LJXUH9LVXDO /HJLWLPDF\IRU$FF7KUHDW +G +HPRUUKRLGLQ6WXG\

+\SRWKHVHVZHUHDOOQHZLQVWXG\DQGGHDOWZLWKIHHOLQJVRIFRQWURO+\SRWKHVLV
HLJKWSUHGLFWHGDQHJDWLYHUHODWLRQVKLSWRSXUFKDVHSUHVVXUHDQGIHHOLQJVRIFRQWURO7KHVH
UHODWLRQVKLSVZHUHWHVWHGXVLQJUHJUHVVLRQDQDO\VLVDQGWKHUHVXOWZDVVXSSRUWHGIRUERWKIRRW
IXQJDOFUHDP ȕ W S DQGKHPRUUKRLGFUHDP ȕ W S 
+\SRWKHVLVQLQHVWDWHGWKDWIHHOLQJVRIFRQWUROZRXOGWKHQKDYHDQHJDWLYHUHODWLRQVKLSWR
WHPSRUDU\DEDQGRQPHQWRIWKHDUHDZKLFKZDVDOVRVLJQLILFDQWIRUIRRWIXQJDO ȕ W 
S DQGKHPRUUKRLGFUHDP ȕ W S +\SRWKHVLVZDVVLPLODUWRQLQHDQG
VWDWHGFRQWUROZRXOGKDYHDQHJDWLYHUHODWLRQVKLSWRSHUPDQHQWDEDQGRQPHQWRIWKHDUHDZKLFK
ZDVDOVRIXOO\VLJQLILFDQWIRUIRRWIXQJDOFUHDP ȕ W S DQGKHPRUUKRLG ȕ 



W S /DVWO\K\SRWKHVLVSUHGLFWHGWKDWIHHOLQJVRIFRQWUROZRXOGKDYHD
SRVLWLYHUHODWLRQVKLSWRSXUFKDVHLQWHQWLRQV7KLVZDVDOVRVXSSRUWHGIRUERWKIRRWIXQJDO ȕ 
W S DQGKHPRUUKRLGFUHDP ȕ W S 
6XPPDU\RI)LQGLQJV


6WXG\H[WHQGHGWKHPRGHOSUHYLRXVO\WHVWHGLQWKHILUVWWZRVWXGLHVE\DGGLQJ

K\SRWKHVHVZKLFKGHDOWZLWKIHHOLQJVRIFRQWURO*HQHUDOO\WKHPRGHOIRXQGVWURQJVXSSRUW
IRUSK\VLFDOHQFURDFKPHQW VUHODWLRQVKLSWRWKHWKUHDWVDORQJZLWKVXSSRUWIRUWKHEDFNHQGRIWKH
PRGHOIRUIRRWIXQJDOFUHDP VHH)LJXUHIRUYLVXDOGHSLFWLRQRIUHVXOWV 7KHOHJLWLPDF\
PRGHUDWRUDOVRIRXQGVXSSRUWIRULWVLPSDFWRQWKHSK\VLFDOHQFURDFKPHQWUHODWLRQVKLS
(VVHQWLDOO\RQO\WKHYLVXDOHQFURDFKPHQWK\SRWKHVHVGLGQRWILQGVXSSRUWIRUIRRWIXQJDOFUHDP
LQVWXG\3K\VLFDOHQFURDFKPHQWOHGWRPRUHFDWHJRUL]DWLRQDQGDFFHSWDQFHWKUHDW:KHQWKH
OHJLWLPDF\RIWKHHQFURDFKPHQWZDVORZPRUHUHDFWDQFHZDVVHHQDFURVVOHYHOVRIHQFURDFKPHQW
:KHQWKHWKUHDWVLQFUHDVHGVRGLGSXUFKDVHSUHVVXUH7KLVLQFUHDVHLQSUHVVXUHOHGWROHVV
IHHOLQJVRIFRQWURO$VIHHOLQJVRIFRQWUROGHFUHDVHGWHPSRUDU\DQGSHUPDQHQWDEDQGRQPHQW
LQFUHDVHGDQGSXUFKDVHLQWHQWLRQVZHQWGRZQ
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)LJXUH6LJQLILFDQW)LQGLQJVIRU)RRW)XQJDO&UHDPIRU6WXG\
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)LJXUH6LJQLILFDQW)LQGLQJVIRU+HPRUUKRLG&UHDPIRU6WXG\






)RUKHPRUUKRLGFUHDPWKHVLJQLILFDQWUHVXOWVZHUHIRUYLVXDOHQFURDFKPHQW$VYLVXDO

HQFURDFKPHQWLQFUHDVHVFDWHJRUL]DWLRQDQGDFFHSWDQFHWKUHDWGHFUHDVH VHH)LJXUHIRUYLVXDO
UHSUHVHQWDWLRQ 7KHILQGLQJVGLGQRWVXSSRUWWKHUHODWLRQVKLSRISK\VLFDOHQFURDFKPHQWRQWKH
WKUHDWV+RZHYHUKHPRUUKRLGFUHDPGLGKDYHVLJQLILFDQWLQWHUDFWLRQVEHWZHHQSK\VLFDODQG
YLVXDOHQFURDFKPHQWVKRZLQJWKDWZKHQERWKHQFURDFKPHQWVDUHORZWKUHDWVDUHKLJKHVW
$GGLQJRQHHQFURDFKPHQWKDVDVLJQLILFDQWUHGXFWLRQLQWKUHDWIHOWEXWHDFKDGGLWLRQDO
HQFURDFKPHQWGRHVQRWVLJQLILFDQWO\LPSDFWWKUHDWVDVPXFKDVWKHILUVW:KLOHWKHSK\VLFDO
HQFURDFKPHQWUHODWLRQVKLSZDVQRWVLJQLILFDQWIRUKHPRUUKRLGFUHDPWKHOHJLWLPDF\PRGHUDWRU
GLGVKRZGLIIHUHQFHVLQORZOHJLWLPDF\DQGKLJKOHJLWLPDF\IRUWKDWUHODWLRQVKLS7KHVDPHLVWUXH
IRUYLVXDOHQFURDFKPHQW VUHODWLRQVKLSWRDFFHSWDQFHWKUHDWRQO\ WKHPRGHUDWRUZDVQRW
VLJQLILFDQWZKHQH[DPLQLQJYLVXDOHQFURDFKPHQWDQGFDWHJRUL]DWLRQWKUHDW 


/LNHIRRWIXQJDOFUHDPWKHKHPRUUKRLGGDWDDOVRVDZVLJQLILFDQWUHVXOWVZLWKWKHEDFN

HQGRIWKHPRGHO:KHQWKHWKUHDWVLQFUHDVHGVRGLGSXUFKDVHSUHVVXUH7KLVLQFUHDVHLQSUHVVXUH
OHGWRIHZHUIHHOLQJVRIFRQWURO$VIHHOLQJVRIFRQWUROGHFUHDVHGWHPSRUDU\DQGSHUPDQHQW
DEDQGRQPHQWLQFUHDVHGDQGSXUFKDVHLQWHQWLRQVGHFUHDVHG


6WXG\IRXQGVLPLODUUHVXOWVWRVWXG\)RU+DIRRWIXQJDOFUHDPIRXQGIXOOVXSSRUW

DQGKDGPDUJLQDOVXSSRUWIRU+E+HPRUUKRLGFUHDPGLGQRWVXSSRUWHLWKHUK\SRWKHVLVLQVWXG\
)RUK\SRWKHVLVWZRIRRWIXQJDOFUHDPGLGQRWVXSSRUWHLWKHUSDUW DOVRQRWVXSSRUWHGLQVWXG\
 EXW+DZDVPDUJLQDODQG+EZDVIXOO\VXSSRUWHGIRUKHPRUUKRLGFUHDP,QVWXGLHVRQHDQG
WZRGLIIHUHQFHVZHUHIRXQGEHWZHHQWKHSURGXFWVDFURVVHPEDUUDVVPHQWDQGIUHTXHQF\RI
SXUFKDVH DQ[LHW\IRXQGGLIIHUHQFHVLQVWXG\ )RUVWXG\DQ[LHW\ZDVQRWGLIIHUHQWIRUWKH
SURGXFWVDVLWZDVLQVWXG\ PHDQIRRW PHDQKHPRUUKRLG S  DOWKRXJKWKHPHDQV



ZHUHLQWKHVDPHGLUHFWLRQDVWKHSUHYLRXVVWXGLHV(PEDUUDVVPHQWZDVVLJQLILFDQWO\GLIIHUHQW
PHDQIRRW PHDQKHPRUUKRLG S VXJJHVWLQJHPEDUUDVVPHQWPLJKWH[SODLQWKH
GLIIHUHQFHVIRXQGLQWKHSURGXFWVDVKHPRUUKRLGFUHDPZDVVLJQLILFDQWO\KLJKHULQ
HPEDUUDVVPHQWWKDQIRRWIXQJDOFUHDPIRUDOOWKUHHVWXGLHV)UHTXHQF\RISXUFKDVHGLGQRWVKRZ
VLJQLILFDQWGLIIHUHQFHVLQWKLVVWXG\ PHDQIRRW PHDQKHPRUUKRLG S  DOWKRXJK
KHPRUUKRLGFUHDPLVVWLOOSXUFKDVHGOHVVIUHTXHQWO\1HZWRVWXG\ZDVWKHDGGLWLRQDOFROOHFWLRQ
RIDFURZGLQJYDULDEOHZKLFKVKRZHGGLIIHUHQFHVEHWZHHQWKHWZRSURGXFWV PHDQIRRW 
PHDQKHPRUUKRLG S VXJJHVWLQJWKDWWKRVHLQWKHKHPRUUKRLGFUHDPVFHQDULRDFWXDOO\IHOW
PRUHFURZGHGRQDYHUDJH7KHSK\VLFDOPDQLSXODWLRQVZHUHLGHQWLFDO WKHVDPHFOLSZDVXVHG 
IRUERWKSURGXFWVVRWKHDFWXDOSK\VLFDOGLVWDQFHZDVWKHH[DFWVDPH+RZHYHUFURZGLQJLVD
SHUFHSWLRQ 6WRNROV5DOO3LQQHU 6FKRODU DQGSDUWLFLSDQWVSHUFHLYHGPRUHFURZGLQJLQ
WKHKHPRUUKRLGVLWXDWLRQSHUKDSVGXHWRWKHLQFUHDVHRIHPEDUUDVVPHQW7KLVYDULDEOHFRXOGKHOS
H[SODLQGLIIHUHQFHVEHWZHHQWKHSK\VLFDODQGYLVXDOPDQLSXODWLRQEHWZHHQWKHWZRSURGXFWV


,QVWXG\WKHLQWHUDFWLRQVRISK\VLFDODQGYLVXDOHQFURDFKPHQWZHUHPDUJLQDOO\

VLJQLILFDQWIRUIRRWIXQJDORQO\,QVWXG\WKHLQWHUDFWLRQVZHUHDJDLQPDUJLQDOO\VLJQLILFDQWIRU
IRRWIXQJDORQO\7KHPDUJLQDOUHVXOWVVKRZHGKLJKHUWKUHDWVLQORZSK\VLFDODQGORZYLVXDO
HQFURDFKPHQWVDVFRPSDUHGWRRWKHUOHYHOVRIHQFURDFKPHQWZKLFKVXSSRUWVWKHK\SRWKHVLVDQG
WKHRU\DOWKRXJKWKHUHVXOWVDUHQRWIXOO\VXSSRUWHGDFURVVSURGXFWVDQGVWXGLHV


$VLQWKHILUVWWZRVWXGLHVFDWHJRUL]DWLRQWKUHDWDQGDFFHSWDQFHWKUHDWERWKKDYHSRVLWLYH

UHODWLRQVKLSVWRSXUFKDVHSUHVVXUHIRUERWKSURGXFWV7KHPHGLDWLRQK\SRWKHVHV +DQG+ 
ZHUHDOVRIXOO\VXSSRUWHGIRUERWKSURGXFWV7KLVVKRZVWKDWERWKWKUHDWV FDWHJRUL]DWLRQDQG
DFFHSWDQFH PHGLDWHWKHUHODWLRQVKLSRIERWKHQFURDFKPHQWV SK\VLFDODQGYLVXDO DQGSXUFKDVH
SUHVVXUHLQVWXG\DVSUHGLFWHG





7KHOHJLWLPDF\K\SRWKHVHVIRXQGPRUHVXSSRUWLQVWXG\WKDQIRXQGLQVWXG\+DZDV

RQO\VXSSRUWHGZLWKIRRWIXQJDOFUHDPLQVWXG\)RUVWXG\KRZHYHUWKHIRRWIXQJDOUHVXOWV
ZHUHPDUJLQDODQGKHPRUUKRLGFUHDPZDVIXOO\VXSSRUWHG)RUVWXG\WKHUHZDVDQLQWHUDFWLRQ
RIOHJLWLPDF\DQGSK\VLFDOHQFURDFKPHQWVXFKWKDWKLJKOHJLWLPDF\KDGDQRQVLJQLILFDQWFKDQJH
LQFDWHJRUL]DWLRQWKUHDWDFURVVSK\VLFDOHQFURDFKPHQWEXWORZOHJLWLPDF\KDGDVLJQLILFDQW
FKDQJH7KLVLVLQOLQHZLWKUHDFWDQFHWKHRU\ %UHKP ZKLFKVWDWHVWKDWKLJKOHJLWLPDF\
OHVVHQVUHDFWDQFH+EIRXQGSDUWLDOVXSSRUWZLWKIRRWIXQJDOFUHDPDQGIXOOVXSSRUWZLWK
KHPRUUKRLGFUHDPUHJDUGLQJWKHLQWHUDFWLRQRISK\VLFDOHQFURDFKPHQWDQGOHJLWLPDF\RIWKUHDWRQ
DFFHSWDQFHWKUHDW+FDJDLQIRXQGQRVXSSRUW+GZDVQRWVXSSRUWHGE\IRRWIXQJDOFUHDPLQ
VWXG\RUVWXG\EXWKHPRUUKRLGFUHDPGLGILQGVXSSRUWIRU+GLQVWXG\7KLVUHVXOWIRU
VWXG\VKRZHGWKDWORZOHJLWLPDF\JDUQHUHGPRUHUHDFWDQFHLQWHUPVRIDVLJQLILFDQWFKDQJHLQ
DFFHSWDQFHWKUHDWIURPORZWRKLJKOHYHOVRIYLVXDOHQFURDFKPHQWZKHUHKLJKOHJLWLPDF\GLGQRW


/DVWO\VWXG\LQWURGXFHGQHZYDULDEOHVRIIHHOLQJVRIFRQWUROWHPSRUDU\DEDQGRQPHQW

SHUPDQHQWDEDQGRQPHQWDQGSXUFKDVHLQWHQWLRQV7KHVWXG\IRXQGIXOOVXSSRUWIRUWKH
K\SRWKHVHVDFURVVERWKSURGXFWVVXSSRUWLQJWKHQRWLRQWKDWSXUFKDVHSUHVVXUHKDVDQHJDWLYH
UHODWLRQVKLSWRIHHOLQJVRIFRQWURO + DQGIHHOLQJVRIFRQWUROKDYHDQHJDWLYHUHODWLRQVKLSWR
WHPSRUDU\DEDQGRQPHQW + DQHJDWLYHUHODWLRQVKLSWRSHUPDQHQWDEDQGRQPHQW + DQGD
SRVLWLYHUHODWLRQVKLSWRSXUFKDVHLQWHQWLRQV + 




7DEOH6XPPDU\RI)LQGLQJVIRU6WXG\
+\SRWKHVLV
+D+LJKHUOHYHOVRISK\VLFDOHQFURDFKPHQWKDYHDQHJDWLYH
UHODWLRQVKLSWRFDWHJRUL]DWLRQWKUHDW
+E+LJKHUOHYHOVRISK\VLFDOHQFURDFKPHQWKDYHDQHJDWLYH
UHODWLRQVKLSWRDFFHSWDQFHWKUHDW

+D+LJKHUOHYHOVRIYLVXDOHQFURDFKPHQWKDYHDQHJDWLYH
UHODWLRQVKLSWRFDWHJRUL]DWLRQWKUHDW
+E+LJKHUOHYHOVRIYLVXDOHQFURDFKPHQWKDYHDQHJDWLYH
UHODWLRQVKLSWRDFFHSWDQFHWKUHDW
+D7KHUHZLOOEHDQLQWHUDFWLRQRISK\VLFDODQGYLVXDO
HQFURDFKPHQWVXFKWKDWWKHUHZLOOEHDVLJQLILFDQWGLIIHUHQFHRI
FDWHJRUL]DWLRQWKUHDWLQORZSK\VLFDOHQFURDFKPHQWDFURVVOHYHOV
RIYLVXDOHQFURDFKPHQWEXWWKHUHZLOOQRWEHDVLJQLILFDQW
GLIIHUHQFHRIFDWHJRUL]DWLRQWKUHDWLQKLJKHQFURDFKPHQWDFURVV
OHYHOVRIYLVXDOHQFURDFKPHQW
+E7KHUHZLOOEHDQLQWHUDFWLRQRISK\VLFDODQGYLVXDO
HQFURDFKPHQWVXFKWKDWWKHUHZLOOEHDVLJQLILFDQWGLIIHUHQFHRI
DFFHSWDQFHWKUHDWLQORZSK\VLFDOHQFURDFKPHQWDFURVVOHYHOVRI
YLVXDOHQFURDFKPHQWEXWWKHUHZLOOQRWEHDVLJQLILFDQWGLIIHUHQFH
RIDFFHSWDQFHWKUHDWLQKLJKHQFURDFKPHQWDFURVVOHYHOVRIYLVXDO
HQFURDFKPHQW
+D&DWHJRUL]DWLRQWKUHDWKDVDSRVLWLYHUHODWLRQVKLSWRSXUFKDVH
SUHVVXUH
+E$FFHSWDQFHWKUHDWKDVDSRVLWLYHUHODWLRQVKLSWRSXUFKDVH
SUHVVXUH
+D&DWHJRUL]DWLRQWKUHDWPHGLDWHVSK\VLFDOHQFURDFKPHQWDQG
SXUFKDVHSUHVVXUH
+E$FFHSWDQFHWKUHDWPHGLDWHVSK\VLFDOHQFURDFKPHQWDQG
SXUFKDVHSUHVVXUH
+D&DWHJRUL]DWLRQWKUHDWPHGLDWHVYLVXDOHQFURDFKPHQWDQG
SXUFKDVHSUHVVXUH
+E$FFHSWDQFHWKUHDWPHGLDWHVYLVXDOHQFURDFKPHQWDQG
SXUFKDVHSUHVVXUH
+D7KHUHZLOOEHDQLQWHUDFWLRQEHWZHHQSK\VLFDOHQFURDFKPHQW
DQGOHJLWLPDF\VXFKWKDWKLJKOHJLWLPDF\ZLOOKDYHD
VPDOOLQVLJQLILFDQWFKDQJHLQFDWHJRUL]DWLRQWKUHDWDFURVVORZDQG
KLJKOHYHOVRISK\VLFDOHQFURDFKPHQWEXWORZOHJLWLPDF\ZLOO
KDYHDODUJHVLJQLILFDQWFKDQJHLQFDWHJRUL]DWLRQWKUHDWDFURVV
SK\VLFDOHQFURDFKPHQW
+E7KHUHZLOOEHDQLQWHUDFWLRQEHWZHHQSK\VLFDOHQFURDFKPHQW
DQGOHJLWLPDF\VXFKWKDWKLJKOHJLWLPDF\ZLOOKDYHD
VPDOOLQVLJQLILFDQWFKDQJHLQDFFHSWDQFHWKUHDWDFURVVORZDQG
KLJKOHYHOVRISK\VLFDOHQFURDFKPHQWEXWORZOHJLWLPDF\ZLOO
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7DEOH  &RQWLQXHG
+\SRWKHVLV
KDYHDODUJHVLJQLILFDQWFKDQJHLQDFFHSWDQFHWKUHDWDFURVV
SK\VLFDOHQFURDFKPHQW
+F7KHUHZLOOEHDQLQWHUDFWLRQEHWZHHQYLVXDOHQFURDFKPHQW
DQGOHJLWLPDF\VXFKWKDWKLJKOHJLWLPDF\ZLOOKDYHD
VPDOOLQVLJQLILFDQWFKDQJHLQFDWHJRUL]DWLRQWKUHDWDFURVVORZDQG
KLJKOHYHOVRIYLVXDOHQFURDFKPHQWEXWORZOHJLWLPDF\ZLOOKDYHD
ODUJHVLJQLILFDQWFKDQJHLQFDWHJRUL]DWLRQWKUHDWDFURVVYLVXDO
HQFURDFKPHQW
+G7KHUHZLOOEHDQLQWHUDFWLRQEHWZHHQYLVXDOHQFURDFKPHQW
DQGOHJLWLPDF\VXFKWKDWKLJKOHJLWLPDF\ZLOOKDYHD
VPDOOLQVLJQLILFDQWFKDQJHLQDFFHSWDQFHWKUHDWDFURVVORZDQG
KLJKOHYHOVRIYLVXDOHQFURDFKPHQWEXWORZOHJLWLPDF\ZLOOKDYHD
ODUJHVLJQLILFDQWFKDQJHLQDFFHSWDQFHWKUHDWDFURVVYLVXDO
HQFURDFKPHQW
+3XUFKDVHSUHVVXUHKDVDQHJDWLYHUHODWLRQVKLSWRIHHOLQJVRI
FRQWURO
+)HHOLQJVRIFRQWUROKDYHDQHJDWLYHUHODWLRQVKLSWRWHPSRUDU\
DEDQGRQPHQWRIDUHD
+)HHOLQJVRIFRQWUROKDYHDQHJDWLYHUHODWLRQVKLSWR
SHUPDQHQWDEDQGRQPHQWRIDUHD
+)HHOLQJVRIFRQWUROKDYHDSRVLWLYHUHODWLRQVKLSWRSXUFKDVH
LQWHQWLRQV EDVNHWVL]H 



)RRW)XQJDO +HPRUUKRLG
1RW
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1RW
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&RQYHUJHQFHRI)LQGLQJV


5HVXOWVIURPDOOWKUHHVWXGLHVZHUHH[DPLQHGWRGHWHUPLQHRYHUDOOVXSSRUWIRUWKH

K\SRWKHVHV7RKHOSV\QWKHVL]HWKHVHILQGLQJVDGHFLVLRQUXOHZDVJLYHQWRVXPPDUL]HILQGLQJV
VHH7DEOHIRUDFRPSDULVRQRIVXSSRUWIRUHDFKK\SRWKHVLVDFURVVVWXGLHVIRUERWKSURGXFWV 
)RUK\SRWKHVHVWHVWHGLQDOOWKUHHVWXGLHV + JHQHUDOVXSSRUWZDVGHFLGHGLIWZRRIWKHWKUHH
VWXGLHVIRXQGVLJQLILFDQFHDWS)RUK\SRWKHVHVLQRQO\WZRVWXGLHV + JHQHUDOVXSSRUW
ZDVGHFLGHGLIERWKVWXGLHVIXOO\VXSSRUWHGWKHK\SRWKHVLVDWSRULIRQHVWXG\GLGDQGWKH
RWKHUIRXQGPDUJLQDOUHVXOWVDWS3DUWLDOVXSSRUWZDVJLYHQIRU+LIRQO\RQHVWXG\IRXQG
VLJQLILFDQFHDWS+\SRWKHVHVZHUHRQO\WHVWHGLQVWXG\DQGZHUHJLYHQJHQHUDO



VXSSRUWLIIRXQGVLJQLILFDQWDWS6HH)LJXUHDQG)LJXUHIRUYLVXDOUHSUHVHQWDWLRQRI
PRGHOZLWKJHQHUDOVXSSRUW


2YHUDOOWKHIURQWSDUWRIWKHPRGHOIRXQGVXSSRUWZLWKIRRWIXQJDOFUHDPLQSK\VLFDO

HQFURDFKPHQWDQGZLWKKHPRUUKRLGFUHDPIRUYLVXDOHQFURDFKPHQW7KHUHVXOWVUHJDUGLQJWKH
OHJLWLPDF\PRGHUDWRUZHUHSDUWLDOO\VXSSRUWHG7KHEDFNHQGRIWKHPRGHO IURPWKHWKUHDW
FRQVWUXFWVDQGEH\RQG IRXQGVWURQJVXSSRUWDFURVVDOOWKHVWXGLHV


)RUK\SRWKHVLVRQHRYHUDOOVXSSRUWZDVJLYHQIRUERWKSDUWVDDQGEZLWKIRRWIXQJDORQO\

7KLVVKRZVWKDWKLJKHUOHYHOVRISK\VLFDOHQFURDFKPHQWKDYHDQHJDWLYHUHODWLRQVKLSWRERWK
FDWHJRUL]DWLRQWKUHDWDQGDFFHSWDQFHWKUHDWIRUIRRWIXQJDOFUHDPRQO\+RZHYHUKHPRUUKRLG
FUHDPIRXQGVXSSRUWIRUK\SRWKHVLVWZRZKHUHIRRWIXQJDOGLGQRW7KLVVKRZVWKDWWKUHDWVDUH
ORZHUIRUKHPRUUKRLGFUHDPZKHQYLVXDOHQFURDFKPHQWLVKLJK7KHVHVSOLWILQGLQJVIRUWKH
SURGXFWVVXJJHVWWKDWWKHUHDUHSURGXFWGLIIHUHQFHVFDXVLQJSK\VLFDOHQFURDFKPHQWWREH
VLJQLILFDQWZLWKIRRWIXQJDOFUHDPDQGYLVXDOHQFURDFKPHQWWREHLPSDFWIXOIRUKHPRUUKRLG
FUHDP)RRWIXQJDOFUHDPUDWHGORZHURQDQ[LHW\DQGHPEDUUDVVPHQWLQVWXG\DQGRQO\
HPEDUUDVVPHQWLQVWXGLHVDQG$GGLWLRQDOO\IRRWIXQJDOFUHDPLVSXUFKDVHGPRUHIUHTXHQWO\
WKDQKHPRUUKRLGFUHDPZKLFKFRXOGDOVRLPSDFWWKHUHVXOWVDVIDPLOLDULW\FDQUHGXFH
HPEDUUDVVPHQWDVVRFLDWHGZLWKDSXUFKDVH 'DKOHWDO 7KHVHGLIIHUHQFHVEHWZHHQ
SK\VLFDODQGYLVXDOHQFURDFKPHQWLQUHJDUGVWRIRRWIXQJDOFUHDPDQGKHPRUUKRLGFUHDPZLOOEH
H[SORUHGPRUHLQWKHGLVFXVVLRQVHFWLRQRIFKDSWHUILYH
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)LJXUH*HQHUDO6XSSRUWIRU)RRW)XQJDO&UHDP
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)LJXUH*HQHUDO6XSSRUWIRU+HPRUUKRLG&UHDP






7KHLQWHUDFWLRQVRISK\VLFDODQGYLVXDOHQFURDFKPHQW +DDQG+E RQWKHWKUHDWVZHUH

QRWVLJQLILFDQWRYHUDOO5HDFWDQFHWKHRU\ %UHKP VWDWHVWKDWWKHPRUHWKUHDWVH[SHULHQFHG
VKRXOGUHVXOWLQJUHDWHUUHDFWDQFH LHORZHUWKUHDWVDVHDFKDGGLWLRQDOHQFURDFKPHQWLVDGGHG 
+RZHYHUVRFLDOLPSDFWWKHRU\ /DWDQWH SRLQWVRXWWKDWWKHILUVWLQIOXHQWLDOIDFWRUDGGHG
KDVWKHJUHDWHVWLPSDFWDQGHDFKVHTXHQWLDODGGLWLRQZLOOKDYHOHVVLPSDFWLQFRPSDULVRQ7KHVH
WZRWKHRULHVWRJHWKHUVXJJHVWHGWKDWWKHORZSK\VLFDOORZYLVXDOHQFURDFKPHQWVLWXDWLRQVKRXOG
KDYHVHHQWKHJUHDWHVWWKUHDWLQFRPSDULVRQWRWKHRWKHUWKUHHOHYHOVRIHQFURDFKPHQW7KHODFNRI
LQWHUDFWLRQEHWZHHQSK\VLFDODQGYLVXDOHQFURDFKPHQWVXJJHVWVWKLVLVQRWWKHFDVH7KH
HQFURDFKPHQWVDFWLQGHSHQGHQWO\RIHDFKRWKHUZKLFKLVHYLGHQWJLYHQWKHVLJQLILFDQWUHVXOWVIRU
SK\VLFDOHQFURDFKPHQWZLWKIRRWIXQJDORQO\DQGWKHVLJQLILFDQWUHVXOWVIRUYLVXDOHQFURDFKPHQW
ZLWKKHPRUUKRLGRQO\


+\SRWKHVHVDDQGEERWKIRXQGIXOOVXSSRUWDFURVVDOOWKUHHVWXGLHV&DWHJRUL]DWLRQ

WKUHDWDQGDFFHSWDQFHWKUHDWERWKKDYHDSRVLWLYHUHODWLRQVKLSWRSXUFKDVHSUHVVXUH$VDSHUVRQ
IHHOVWKHLULGHQWLW\LVWKUHDWHQHGWKH\H[SHULHQFHPRUHSUHVVXUHWRSXUFKDVHDSDUWLFXODUSURGXFW
RUEUDQG7KLVLVFRQVLVWHQWZLWKUHDFWDQFHWKHRU\ %UHKP ZKLFKVWDWHVWKDWDVDSHUVRQ
HQFRXQWHUVPRUHWKUHDWVWKH\ZLOOKDYHDQLQFUHDVHLQUHDFWDQFH


+\SRWKHVHVDQGGHDOWZLWKWKHWKUHDWVDVPHGLDWRUV+IRXQGVXSSRUWZLWKIRRWIXQJDO

FUHDPDQG+IRXQGVXSSRUWZLWKKHPRUUKRLGFUHDP$JDLQWKLVLVFRQVLVWHQWZLWKSULRUUHVXOWV
JLYHQSK\VLFDOHQFURDFKPHQW VWHQGHQF\WREHLPSDFWIXOZLWKIRRWIXQJDOFUHDPDQGYLVXDO
HQFURDFKPHQW VUHODWLRQVKLSWRKHPRUUKRLGFUHDP7KHUHVXOWVVKRZWKDWRYHUDOOERWK
FDWHJRUL]DWLRQDQGDFFHSWDQFHWKUHDWVPHGLDWHSK\VLFDOHQFURDFKPHQW VUHODWLRQVKLSWRSXUFKDVH
SUHVVXUH +DDQG+E IRUIRRWIXQJDOFUHDPRQO\ZKHUHDVWKHWKUHDWV FDWHJRUL]DWLRQDQG



DFFHSWDQFH PHGLDWHWKHUHODWLRQVKLSRIYLVXDOHQFURDFKPHQWDQGSXUFKDVHSUHVVXUH +DDQG
+E IRUIRRWIXQJDOFUHDPRQO\


7KHOHJLWLPDF\K\SRWKHVHV +DG IRXQGVRPHVXSSRUWPRVWO\LQVWXG\6WXG\

PDQLSXODWHGWKHVFHQDULRVWKURXJKYLGHRVIRUDPRUHUHDOLVWLFVFHQDULR/HJLWLPDF\ZDVDOVR
PHDVXUHGLQVWXG\DQGQRWPDQLSXODWHGDVLWZDVLQVWXG\,QJHQHUDOWHUPVZKHQWKH
OHJLWLPDF\PRGHUDWRUZDVVLJQLILFDQWDVKRSSHUZRXOGQRWKDYHDVLJQLILFDQWFKDQJHLQWKUHDW
ZKHQOHJLWLPDF\ZDVKLJKEXWZRXOGKDYHDFKDQJHLQIHOWWKUHDWZKHQOHJLWLPDF\ZDVORZ)RU
H[DPSOHLIDVKRSSHUEHOLHYHVDQHPSOR\HHKDVDOHJLWLPDWHUHDVRQWRSK\VLFDOO\JHWFORVHWKH
VKRSSHUZLOOQRWKDYHDVLJQLILFDQWFKDQJHLQDFFHSWDQFHWKUHDWIURPZKHQWKHHPSOR\HHLVIDU
DZD\YHUVXVZKHQWKHHPSOR\HHLVFORVH,IDVKRSSHUEHOLHYHVWKHHPSOR\HHGRHVQRWKDYHD
OHJLWLPDWHUHDVRQWKHVKRSSHUZLOOIHHOOHVVWKUHDWDVWKHHPSOR\HHJHWVFORVHU
)RUIRRWIXQJDOFUHDP+DZDVIXOO\VXSSRUWHGVKRZLQJWKDWKLJKOHJLWLPDF\KDVOHVV
FKDQJHLQFDWHJRUL]DWLRQWKUHDWWKDQORZOHJLWLPDF\ FRQVLVWHQWZLWKWKHRU\ DFURVVOHYHOVRI
SK\VLFDOHQFURDFKPHQW7KLVUHVXOWZDVSDUWLDOO\VXSSRUWHGZLWKKHPRUUKRLGFUHDPDVLWZDV
RQO\IRXQGLQVWXG\6LPLODUO\SDUWLDOVXSSRUWZDVIRXQGIRUELQERWKSURGXFWVZKLFKVKRZV
WKDWDFFHSWDQFHWKUHDWFKDQJHVOHVVDFURVVOHYHOVRISK\VLFDOHQFURDFKPHQWZKHQOHJLWLPDF\LV
KLJKDVRSSRVHGWRKDYLQJVLJQLILFDQWFKDQJHLQDFFHSWDQFHWKUHDWZKHQOHJLWLPDF\LVORZ
5HDFWDQFHWKHRU\ %UHKP VWDWHVWKDWKLJKOHYHOVRIOHJLWLPDF\ZLOOFDXVHOHVVUHDFWDQFH
EXWZLOOQRWHOLPLQDWHUHDFWDQFH7KHUHIRUHLWFDQEHH[SODLQHGWKDWWKHLQWHUDFWLRQVWKDWZHUHQRW
VLJQLILFDQWVLPSO\GLGQRWUHGXFHUHDFWDQFHHQRXJKDVWKHRU\VWDWHVUHDFWDQFHZLOOVWLOOKDSSHQ


+\SRWKHVHV+FDQG+GGLGQRWILQGDQ\VXSSRUWZLWKIRRWIXQJDOFUHDPRYHUDOO

+RZHYHUZKLOH+FZDVQRWVXSSRUWHGIRUKHPRUUKRLGFUHDP+GZDVSDUWLDOO\VXSSRUWHG
7KHVHUHVXOWVVXJJHVWWKDWOHJLWLPDF\LPSDFWHGWKHSK\VLFDOHQFURDFKPHQWUHODWLRQVKLSVPRUH



VWURQJO\WKDQYLVXDOHQFURDFKPHQW7KLVILQGLQJIXUWKHUVXJJHVWVWKDWLQYDVLRQVWRSULYDF\DORQJ
GLPHQVLRQVRISK\VLFDODQGYLVXDOHQFURDFKPHQWFDXVHGLIIHUHQWUHDFWLRQVLQWKHIHOWWKUHDWV
3K\VLFDODQGYLVXDOHQFURDFKPHQWVDUHQRWHTXDO)XUWKHUH[DPLQDWLRQRIWKHVHGLIIHUHQFHVZLOO
EHGLVFXVVHGLQFKDSWHUILYH


/DVWO\K\SRWKHVHVIRXQGIXOOVXSSRUWLQVWXG\7KHVWXG\IRXQGIXOOVXSSRUWIRU

WKHK\SRWKHVHVDFURVVERWKSURGXFWVVXSSRUWLQJWKHQRWLRQWKDWSXUFKDVHSUHVVXUHKDVDQHJDWLYH
UHODWLRQVKLSWRIHHOLQJVRIFRQWURO + DQGIHHOLQJVRIFRQWUROKDYHDQHJDWLYHUHODWLRQVKLSWR
WHPSRUDU\DEDQGRQPHQW + DQHJDWLYHUHODWLRQVKLSWRSHUPDQHQWDEDQGRQPHQW + DQGD
SRVLWLYHUHODWLRQVKLSWRSXUFKDVHLQWHQWLRQV + 



7DEOH6XPPDU\RI+\SRWKHVHV6XSSRUWHGIRU(DFK6WXG\
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OHJLWLPDF\ZLOOKDYHDVLJQLILFDQWFKDQJHLQ
FDWHJRUL]DWLRQWKUHDWDFURVVSK\VLFDO
HQFURDFKPHQW
+E7KHUHZLOOEHDQLQWHUDFWLRQEHWZHHQ
SK\VLFDOHQFURDFKPHQWDQGOHJLWLPDF\VXFKWKDW
KLJKOHJLWLPDF\ZLOOKDYHDQLQVLJQLILFDQW
FKDQJHLQDFFHSWDQFHWKUHDWDFURVVORZDQGKLJK
OHYHOVRISK\VLFDOHQFURDFKPHQWEXWORZ
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OHJLWLPDF\ZLOOKDYHDVLJQLILFDQWFKDQJHLQ
1RW6XSSRUWHG
1RW6XSSRUWHG
FDWHJRUL]DWLRQWKUHDWDFURVVYLVXDO
HQFURDFKPHQW
+G7KHUHZLOOEHDQLQWHUDFWLRQEHWZHHQ
1RW
1RW
YLVXDOHQFURDFKPHQWDQGOHJLWLPDF\VXFKWKDW
1$
1RW6XSSRUWHG
1$
6XSSRUWHG
6XSSRUWHG
6XSSRUWHG
KLJKOHJLWLPDF\ZLOOKDYHDQLQVLJQLILFDQW
FKDQJHLQDFFHSWDQFHWKUHDWDFURVVORZDQGKLJK
OHYHOVRIYLVXDOHQFURDFKPHQWEXWORZ
1RW6XSSRUWHG
3DUWLDOO\6XSSRUWHG
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+\SRWKHVHVWHVWHGLQWKUHHVWXGLHV ++ ZHUHJLYHQJHQHUDOVXSSRUWLIWZRRIWKHWKUHHVWXGLHVIRXQGVLJQLILFDQFHDWS
+\SRWKHVHVLQRQO\WZRVWXGLHV + ZHUHJLYHQJHQHUDOVXSSRUWLIERWKVWXGLHVIXOO\VXSSRUWWKHK\SRWKHVLVDWSRULIRQHVWXG\
ZDVSDQGRQHVWXG\ZDVPDUJLQDOO\VLJQLILFDQWDWS3DUWLDOVXSSRUWZDVJLYHQWR+LIRQO\RQHVWXG\IRXQGVLJQLILFDQFHDW
SDQGWKHRWKHUVWXG\GLGQRWUHDFKVLJQLILFDQFH+\SRWKHVHVZHUHRQO\WHVWHGLQRQHVWXG\DQGZHUHJLYHQJHQHUDOVXSSRUWLI
VXSSRUWHGLQVWXG\DWS










&KDSWHU6XPPDU\
7KLVFKDSWHUDQDO\]HGWKHUHVXOWVRIGDWDFROOHFWLRQDVRXWOLQHGLQFKDSWHU7KUHHVWXGLHV
ZHUHFRQGXFWHGWRWHVWWKHK\SRWKHVHVVHWIRUWKXVLQJ0WXUNSDUWLFLSDQWVDQGH[SHULPHQWDO
VFHQDULRV6WXGLHVDQGXVHGZULWWHQH[SHULPHQWVZKLOHVWXG\XVHGYLGHRH[SHULPHQWV7KH
GHWDLOVRIHDFKVWXG\ZHUHRXWOLQHGDVZHOODVWKHILQGLQJVIRUHDFKVWXG\$VXPPDU\RIILQGLQJV
DFURVVDOOWKUHHVWXGLHVZDVLQFOXGHGWRFRPSDUHDQGFRQFOXGHILQDOUHVXOWVIURPWKHFRPELQHG
VWXGLHV











&+$37(5',6&866,21,03/,&$7,216/,0,7$7,216


&KDSWHUIRXUJDYHDGHWDLOHGSUHVHQWDWLRQRIWKHUHVXOWV7KLVFKDSWHUGLVFXVVHVWKH

ILQGLQJVLQFRQQHFWLRQWRH[WDQWOLWHUDWXUHDQGWKHRU\DVZHOODVRXWOLQHVSRVVLEOHUHDVRQVZK\
XQH[SHFWHGUHVXOWVRFFXUUHG)ROORZLQJDGLVFXVVLRQRIWKHUHVXOWVWKLVFKDSWHURIIHUVWKHRUHWLFDO
DQGPDQDJHULDOLPSOLFDWLRQVOLPLWDWLRQVWRWKHUHVHDUFKRSSRUWXQLWLHVIRUIXWXUHUHVHDUFKDQG
FRQFOXGHVWKHGLVVHUWDWLRQ
'LVFXVVLRQ


7KHGLVFXVVLRQVHFWLRQILUVWH[DPLQHVVLJQLILFDQWILQGLQJVIURPWKHIURQWSDUWRIWKHPRGHO

LQFRQQHFWLRQWRWKHRU\DQGH[WDQWOLWHUDWXUH3ODXVLEOHH[SODQDWLRQVIURPGDWDDQGOLWHUDWXUHIRU
LQFRQVLVWHQWILQGLQJVDUHSUHVHQWHG7KHVHFWLRQHQGVZLWKDGLVFXVVLRQRIWKHEDFNHQGRIWKH
PRGHO
)URP(QFURDFKPHQWVWR7KUHDWV
:KHQDQHQFURDFKPHQW SK\VLFDORUYLVXDO VKRZHGDVLJQLILFDQWUHODWLRQVKLSWRDWKUHDW
FDWHJRUL]DWLRQRUDFFHSWDQFH WKHUHVXOWVZHUHFRQVLVWHQWZLWKUHDFWDQFHWKHRU\ %UHKP 
E\VKRZLQJWKDWKLJKHUOHYHOVRIDQHQFURDFKPHQWUHVXOWHGLQJUHDWHUUHDFWDQFHWKURXJKGHFUHDVHG
WKUHDWV7KHVHUHVXOWVDOVRVXSSRUWVRFLDOLGHQWLW\WKHRU\ 7XUQHUHWDO+RJJ+RJJ
HWDO%UDQVFRPEHHWDO $VSUHGLFWHGZKHQHQFURDFKPHQWUHVXOWVZHUHVLJQLILFDQW
WKHFORVHUWKHHPSOR\HHZDVLQWKHVFHQDULRVRUWKHPRUHYLVXDOHQFURDFKPHQWGHVFULEHGUHVXOWHG
LQOHVVWKUHDWVIHOWE\WKHVKRSSHU*HQHUDOO\VSHDNLQJKRZHYHURQO\RQHW\SHRIHQFURDFKPHQW
ZRUNHGDWDWLPHIRUHDFKSURGXFWZKLFKLVLQFRQVLVWHQWZLWKWKHRU\5HDFWDQFHWKHRU\VD\VWKH
PRUHWKUHDWVRFFXUULQJDWRQHWLPHZLOOFDXVHJUHDWHUUHDFWDQFH %UHKP VXJJHVWLQJWKDW









PRUHWKDQRQHHQFURDFKPHQWFDQEHLPSDFWIXOVLPXOWDQHRXVO\DQGWKDWWKHFRPELQDWLRQRIERWK
VKRXOGVHHPRUHUHDFWDQFH7KHUHVXOWVGLGQRWVXSSRUWWKHRU\LQWKLVZD\
)RRWIXQJDOFUHDPVKRZHGVWURQJHVWVXSSRUWUHJDUGLQJWKHSK\VLFDOHQFURDFKPHQWLPSDFW
RQERWKWKUHDWVZKHUHDVKHPRUUKRLGFUHDPVKRZHGVWURQJHUVXSSRUWZLWKYLVXDOHQFURDFKPHQW
VHH)LJXUHDQG)LJXUH 6RFLDOLGHQWLW\WKHRU\ 7XUQHUHWDO+RJJ+RJJHW
DO%UDQVFRPEHHWDO DOVRGLGQRWVXJJHVWDVSOLWEHWZHHQHQFURDFKPHQWVDQG
SURGXFWVDVVHHQ7KHRU\VXJJHVWHGWKDWDVDSHUVRQJHWVFORVHUWRDQRWKHUSK\VLFDOO\RULQFUHDVHV
YLVXDOFRQWDFWFDWHJRUL]DWLRQDQGDFFHSWDQFHWKUHDWVKRXOGERWKJRGRZQIRUERWKHQFURDFKPHQWV
UHJDUGOHVVRISURGXFW+RZHYHUWKHRU\ZDVVXSSRUWHGZLWKSK\VLFDOHQFURDFKPHQWWKURXJKIRRW
IXQJDOFUHDPGDWDDQGZLWKYLVXDOHQFURDFKPHQWWKURXJKKHPRUUKRLGFUHDPGDWD:KHQWKH
UHODWLRQVKLSVZHUHVLJQLILFDQWWKHUHVXOWVZHUHFRQVLVWHQWZLWKWKHRU\ LHWKUHDWVGHFUHDVHGDV
HQFURDFKPHQWLQFUHDVHG 
7KHODFNRIVXSSRUWIRUWKHLQWHUDFWLRQK\SRWKHVHVLQYROYLQJSK\VLFDOHQFURDFKPHQWDQG
YLVXDOHQFURDFKPHQWZHUHLQFRQVLVWHQWWRWKHRU\5HDFWDQFHWKHRU\VWDWHVWKDWPRUHWKUHDWV
SUHVHQWHGDWRQFHZLOOUHVXOWLQJUHDWHUUHDFWDQFH %UHKP ,QDGGLWLRQVRFLDOLPSDFWWKHRU\
VWDWHVWKDWDFKDQJHLQQXPEHURILQIOXHQFHUVIURP]HURWRRQHLVDJUHDWHUFKDQJHRQLQIOXHQFH
WKDQDQ\RWKHUVLQJXODUDGGLWLRQ /DWDQWH %RWKWKHRULHVVXJJHVWDQLQWHUDFWLRQEHWZHHQ
SK\VLFDODQGYLVXDOHQFURDFKPHQWRQWKHWKUHDWVDQGDQLQWHUDFWLRQZDVQRWVXSSRUWHGZKLFKLV
LQFRQVLVWHQWZLWKUHDFWDQFHWKHRU\DQGVRFLDOLPSDFWWKHRU\
7KHOHJLWLPDF\PRGHUDWRUIRXQGPL[HGUHVXOWV7KHPRGHUDWRUWHQGHGWRZRUNEHVWRQ
SK\VLFDOHQFURDFKPHQW VUHODWLRQVKLSWRWKHWKUHDWV:KLOHUHDFWDQFHWKHRU\VWDWHVWKDWD
OHJLWLPDWHUHDVRQZLOOUHGXFHUHDFWDQFHWKHWKHRU\DOVRLQVHUWVDGLVFODLPHUE\DGGLQJWKDW
OHJLWLPDF\ZLOOQRWHOLPLQDWHUHDFWDQFH %UHKP 7KHRU\VXJJHVWVDOHJLWLPDWHUHDVRQIRU









HQFURDFKPHQWZLOOOHVVHQUHDFWDQFHWKLVZDVRQO\HYLGHQWIRUSK\VLFDOHQFURDFKPHQW7KH
VLJQLILFDQWILQGLQJVIRUSK\VLFDOHQFURDFKPHQWVXSSRUWUHDFWDQFHWKHRU\7KHQRQVLJQLILFDQW
ILQGLQJVIRUYLVXDOHQFURDFKPHQWVXJJHVWWKDWOHJLWLPDF\GLGQRWUHGXFHWKHUHDFWDQFHHQRXJKWR
EHVLJQLILFDQWVXJJHVWLQJOHJLWLPDF\LVPRUHPXOWLIDFHWHGDQGFRPSOH[WKDQWKHRU\VXJJHVWV
2YHUDOOVXSSRUWIRUWKHK\SRWKHVHVLQYROYLQJSK\VLFDODQGYLVXDOHQFURDFKPHQWKDG
PL[HGUHVXOWV5HDFWDQFHWKHRU\VXJJHVWVWKDWDQ\W\SHRIHQFURDFKPHQWVKRXOGKDYHVHHQ
UHDFWDQFHLQWHUPVRILGHQWLW\WKUHDWV7KHVHWKUHDWVKDYHQRWSUHYLRXVO\EHHQH[DPLQHGLQD
VKRSSLQJFRQWH[WVRGLIIHUHQFHVEHWZHHQSURGXFWVZHUHQRWDQWLFLSDWHG+RZHYHUUHDFWDQFH
WKHRU\DGGLWLRQDOO\VWDWHVWKDWJUHDWHUWKUHDWVZLOOHOLFLWJUHDWHUUHDFWDQFH %UHKP 
VXJJHVWLQJWKDWWKHGLIIHUHQFHVRIWKHHQFURDFKPHQWVDFURVVWKHWZRSURGXFWVFRXOGEHGXHWR
SURGXFWGLIIHUHQFHVLPSDFWLQJWKHLPSRUWDQFHRIHDFKW\SHRIHQFURDFKPHQW*HQGHUDQGDJH
ZHUHH[DPLQHGDQGGLGQRWVKRZDGLIIHUHQFH GLVFXVVHGIXUWKHULQQH[WVHFWLRQ 7KLVVXJJHVWV
GLIIHUHQFHVDUHQRWGXHWRWKHVHYDULDEOHV7KHUHZHUHVHYHUDOGLIIHUHQFHVRIYDULDEOHVLQWKHGDWD
WKDWLQFRPELQDWLRQZLWKOLWHUDWXUHFDQKHOSH[SODLQZK\VXFKUHVXOWVZHUHHYLGHQW(DFKZLOOEH
GHVFULEHGQH[W
'HPRJUDSKLF,VVXHV

5HVHDUFKVXJJHVWVWKDWZLWKSK\VLFDOHQFURDFKPHQWJHQGHURIERWKWKHHQFURDFKHUDQG
VXEMHFWFDQFKDQJHUHVSRQVHV $OWPDQ$KPHG$KPHGDQGG $VWRXU3ROLW
DQG/DIUDQFH5XVWHPOL 7KHUHVXOWVIRUWKLVVWXG\GLGQRWIXOO\VXSSRUWWKDWQRWLRQ
*HQGHURIWKHVKRSSHUGLGQRWVKRZDFRQVLVWHQWVLJQILFDQWLQWHUDFWLRQGXULQJDQDO\VLVIRUHLWKHU
SURGXFW2FFDVVLRQDOO\DJHQGHULQWHUDFWLRQZDVVLJQLILFDQWZLWKLQSURGXFWVLQGLFLDWLQJWKDW
ZRPHQUHVSRQGHGPRUHVWURQJO\WKDQPHQKRZHYHUPRUHRIWHQWKHJHQGHURIWKHSDUWLFLSDQWGLG
QRWLQIOXHQFHUHVSRQVHV7KLVUHVXOWKDVDOVREHHQVHHQLQSDVWUHVHDUFKVKRZLQJWKDWVH[RIWKH









LQYDGHU 3ROLWDQG/DIUDQFH DQGLQYDGHG 'HDQHWDO GRHVQRWDOZD\VLPSDFW
UHVSRQVH$GGLWLRQDOO\DJHRIWKHSDUWLFLSDQWGLGQRWSOD\DSDUWLQWKHGLIIHUHQWILQGLQJVRI
UHVXOWVDVWKHLQWHUDFWLRQRISDUWLFLSDQWDJHDQGRWKHUYDULDEOHVZDVDOVRQRWVLJQLILFDQWDQGDJH
ZDVQRWDVLJQLILFDQWYDULDEOHEHWZHHQSURGXFWV5HVHDUFKH[DPLQLQJDJHLQSULYDF\LQYDVLRQV
W\SLFDOO\H[DPLQHVWKHDJHRIWKHLQYDGHUDQGVKRZVWKDWDQ\LQYDGHUDJHGRUROGHUHOLFLWVD
VLPLODUUHVSRQVHWRDQDGXOW 'HDQHWDO)U\DQG:LOOLV 6WXGLHVGRQRWW\SLFDOO\
H[DPLQHGLIIHUHQFHVRIWKHDJHRIWKHLQYDGHG7KHUHIRUHLWLVQRWVXUSULVLQJWKHUHVXOWVGLGQRW
VKRZDGLIIHUHQFHLQDJHDVDOOSDUWLFSDQWVZHUHRYHUWKHDJHRI6LJQLILFDQWDJHUHVXOWVPLJKW
EHDSSDUHQWZLWKD\RXQJHUVDPSOHSRSXODWLRQ
3URGXFW&KDUDFWHULVWLFV
3UHWHVWVLQVWXG\H[DPLQHGSURGXFWVOLVWHGDVGHVLULQJKLJKSULYDF\IURPSDUWLFLSDQWV
,QFOXGHGLQWKLVSUHWHVWZHUHPDQ\HPRWLRQDOFKDUDFWHULVWLFVWKHSURGXFWVPLJKWHYRNHZLWK
HPEDUUDVVPHQWDQ[LHW\LGHQWLILFDWLRQDQGH[SUHVVLYHQHVVKDYLQJWKHKLJKHVWPHDQV7KLV
VXJJHVWVKLJKSULYDF\SURGXFWVFDXVHWKHVHLGHQWLILHGHPRWLRQVPRUHVRWKDQRWKHUHPRWLRQVOLNH
DQJHU&KDUDFWHULVWLFVRISURGXFWVDQGWKHUHVXOWLQJHPRWLRQVFDQLQIOXHQFHVKRSSLQJEHKDYLRU
0HQRQDQG.DKQ DQGMXGJPHQWV 'XEHDQG0RUJDQ ZKLFKVXJJHVWVWKH
GLIIHUHQFHLQHPRWLRQVFDXVHGE\SURGXFWVFRXOGFKDQJHWKHUHVSRQVHIURPWKHVKRSSHU$VQRWHG
LQFKDSWHUIRXUIRRWIXQJDOFUHDPDQGKHPRUUKRLGFUHDPZHUHGLIIHUHQWLQWHUPVRIDQ[LHW\ LQ
VWXG\ IUHTXHQF\RISXUFKDVH VWXGLHVRQHDQGWZR DQGHPEDUUDVVPHQW DOOWKUHHVWXGLHV 
7KHUHLVYHU\OLWWOHH[WDQWOLWHUDWXUHWKDWGLVFXVVHVWKHVHYDULDEOHVLQWKHFRQWH[WRIVKRSSLQJEXW
OLWHUDWXUHGRHVUHODWHDQ[LHW\HPEDUUDVVPHQWDQGIUHTXHQF\RISXUFKDVHWRHDFKRWKHU
7KHVSRWOLJKWHIIHFWZDVGLVFXVVHGLQFKDSWHUWZRDQGLQYROYHVRYHUHVWLPDWLQJKRZPXFK
SHRSOHZDWFK\RXGXHWRDQ[LHW\ *LORYLFKHWDO $VKHPRUUKRLGFUHDPFUHDWHVPRUH









DQ[LHW\VKRSSHUVPLJKWIHHOWKHVSRWOLJKWHIIHFWPRUHWKDQWKH\GRZLWKIRRWIXQJDOFUHDP
FDXVLQJYLVXDOWRKDYHVLJQLILFDQWUHVXOWVZLWKKHPRUUKRLGFUHDPGDWD7KHUHYHUVHVSRWOLJKWLVDQ
XQGHUHVWLPDWLRQRIEHLQJZDWFKHGDQGHYDOXDWHGGXHWRQRWEHLQJDVVHOIFRQVFLRXV *LORYLFKHW
DO 7KHUHIRUHZKHQVHOIFRQILGHQFHLVLQFUHDVHGDQ[LHW\LVORZHU 6SHLOEHUJHU DQG
WKHIHHOLQJRIEHLQJZDWFKHGLVGHFUHDVHG *LORYLFKHWDO :KLOHVHOIFRQILGHQFHZDVQRWD
YDULDEOHPHDVXUHGLQWKHVHVWXGLHVWKLVORJLFLVLQOLQHZLWKIRRWIXQJDOFUHDPFDXVLQJOHVV
DQ[LHW\DQGQRWILQGLQJVLJQLILFDQWUHVXOWVZLWKYLVXDOHQFURDFKPHQW
,WFRXOGEHDUJXHGWKRVHQHHGLQJIRRWIXQJDOFUHDPPD\KDYHPRUHFRQILGHQFHOHVV
DQ[LHW\DQGOHVVHPEDUUDVVPHQWDVIRRWIXQJXVFDQEHWUHDWHGIDLUO\HDVLO\DQGKHPRUUKRLGVDUH
W\SLFDOO\DQRQJRLQJPHGLFDOLVVXH6LPLODUO\DVIRRWIXQJXVLVVSUHDGWKURXJKSK\VLFDOFRQWDFW
DQGQRWYLVXDOFRQWDFWSK\VLFDOHQFURDFKPHQWPD\KDYHUHGXFHGWKUHDW SDUWLFXODUO\DFFHSWDQFH
WKUHDW IRUIRRWIXQJDOFUHDPRQO\DVDSHUVRQ VFORVHQHVVVLJQLILHVWKHPQRWUHMHFWLQJ\RXEDVHG
RQDIXQJXVWKDWVSUHDGVWKURXJKFORVHFRQWDFW'LIIHUHQWFDXVHVIRUHPEDUUDVVPHQWFDQFUHDWHD
GLIIHUHQFHLQWKHOHYHODQGUHDFWLRQWRWKHHPEDUUDVVPHQW *UDFH 5HVHDUFKKDVVKRZQWKDW
ZKLOHSHUVRQDOFDUHSURGXFWVDUHIRXQGWREHWKHPRVWHPEDUUDVVLQJWRVKRSIRU /DX*HVNDQG
'UROHW IDPLOLDULW\ZLWKDSXUFKDVHFDQUHGXFHHPEDUUDVVPHQW 'DKOHWDO $VVHHQ
LQWKHILUVWWZRVWXGLHVIRRWIXQJDOFUHDPLVSXUFKDVHGPRUHWKDQKHPRUUKRLGFUHDPDQGDOVRKDV
OHVVHPEDUUDVVPHQWDVVRFLDWHGZLWKLW7KHGLIIHUHQWFDXVHVIRUHPEDUUDVVPHQWDQG
HPEDUUDVVPHQWOHYHOVIRUWKHWZRSURGXFWVFRXOGH[SODLQZK\SK\VLFDODQGYLVXDOHQFURDFKPHQW
ZRUNHGGLIIHUHQWO\
:KLOHWKHIUHTXHQF\RISXUFKDVHYDULDEOHZDVVLJQLILFDQWO\GLIIHUHQWEHWZHHQWKHWZR
SURGXFWVWKHYDULDEOHKDGLQFRQVLVWHQWUHVXOWVDVDFRYDULDWHZLWKLQHDFKSURGXFW)RUVWXG\
IUHTXHQF\RISXUFKDVHZDVPDUJLQDOO\VLJQLILFDQWDVDFRYDULDWHIRUFDWHJRUL]DWLRQWKUHDWRQO\









ZKHQUXQLQDQ$1&29$ZLWKWKHRWKHUYDULDEOHV$GGLWLRQDOO\LQFOXGLQJIUHTXHQF\RI
SXUFKDVHDVDFRQWUROYDULDEOHGLGQRWFKDQJHWKHOHYHORIVLJQLILFDQFHRIWKHSYDOXHIRUHLWKHU
SURGXFW7KHIUHTXHQF\RISXUFKDVHYDULDEOHZDVQRWVLJQLILFDQWLQVWXG\IRUHLWKHUWKUHDW,Q
VWXG\WKHYDULDEOHZDVRQO\VLJQLILFDQWLQWKHKHPRUUKRLGFUHDPGDWDIRUFDWHJRUL]DWLRQWKUHDW
7KHIUHTXHQF\RISXUFKDVHYDULDEOHPLJKWH[SODLQGLIIHUHQFHVEHWZHHQWKHSURGXFWVEXWGRHVOHVV
WRH[SODLQYDULDQFHZLWKLQWKHSURGXFWV
2SHQ(QGHG,QVLJKWV

7KHILUVWVXUYH\LQVWXG\LQFOXGHGDQRSHQHQGHGWKRXJKWOLVWLQJWRJDLQPRUHLQVLJKW
LQWRWKHSKHQRPHQDRILQWHUHVW,PPHGLDWHO\DIWHUSDUWLFLSDQWVUHDGWKHLUVFHQDULRWKH\ZHUH
DVNHG+DYLQJUHDG\RXUVKRSSLQJWULSVLWXDWLRQZKDWDUHWKHILUVWWZRWKRXJKWVWKDWFRPHWR
\RXUPLQGDERXWWKDWH[SHULHQFH"7KHVHTXDOLWDWLYHUHVSRQVHVZHUHWKHQDQDO\]HGIRUWUHQGVDQG
SDWWHUQV6HYHUDOWRSLFVFDPHXSFRQVLVWHQWO\VXFKDVHQFURDFKPHQWGHFUHDVLQJEURZVLQJWLPH
VKRSSHUVIHOWLQDKXUU\LIHQFURDFKHGRUVKRSSHUVZHUHFRQFHUQHGWKHSURGXFWWKH\ZHUH
SXUFKDVLQJPDGHWKHPORRNJURVV)RUIRRWIXQJDOFUHDPWKHPRVWIUHTXHQWO\PHQWLRQHGWKRXJKW
OLVWLQJLQYROYHGDVSHFWVRIWKHHPSOR\HHRIIHULQJKHOS6KRSSHUVEHOLHYHGLIWKHHPSOR\HHZDV
ZLWKLQSK\VLFDOGLVWDQFHKHVKHVKRXOGRIIHUDVVLVWDQFHRUEHOLHYHGWKDWZDVWKHUHDVRQWKH
HPSOR\HHZDVORRNLQJ
7KLVZDVQRWDVHYLGHQWLQKHPRUUKRLGFUHDP:LWKKHPRUUKRLGFUHDPSDUWLFLSDQWVPRUH
RIWHQVWDWHGWKH\EHOLHYHGWKHHPSOR\HHZDVZLWKLQFORVHGLVWDQFHRUORRNLQJWRSUHYHQWWKH
VKRSSHUIURPVWHDOLQJ,QVWXG\WKHVHZHUHQRWYDULDEOHVFROOHFWHGEXWIRXULWHPV PRWLYH
DYDLODEOHLQ7DEOH ZHUHLQFOXGHGLQVWXGLHVWZRDQGWKUHH7KHLWHPVLQYROYLQJDVVLVWDQFHGLG
QRWVKRZVLJQLILFDQFHEXWWKHWKHIWLWHP $QHPSOR\HHZDVORRNLQJDW\RXQHDU\RXIRUWKHIW
SXUSRVHV GLG)RUVWXG\WKHIWFRQFHUQVZHUHVLJQLILFDQWO\ORZHUIRUWKHIRRWIXQJDOFRQGLWLRQ









PHDQIRRW  WKDQIRUWKHKHPRUUKRLGFUHDPFRQGLWLRQ PHDQKHPRUUKRLG S ZKHQWKH
SDUWLFLSDQWZDVLQDKLJKZDWFKHGFRQGLWLRQ WKHGLIIHUHQFHVZHUHQRWVLJQLILFDQWLQWKHORZ
ZDWFKHGFRQGLWLRQDVWKHUHZDVQRHQFURDFKPHQWWRJLYHDPRWLYHWR :KHQORRNHGDW
SDUWLFLSDQWVLQWKHKHPRUUKRLGFUHDPEHOLHYHGLWZDVIRUWKHIWVLJQLILFDQWO\PRUHWKDQWKRVH
SXUFKDVLQJIRRWIXQJDOFUHDP7KLVILQGLQJZDVFRQVLVWHQWLQVWXG\ PHDQIRRW 
PHDQKHPRUUKRLG S DQGLVFRQVLVWHQWZLWKKHPRUUKRLGFUHDPEHLQJPRUHHPEDUUDVVLQJ
DQGVKRSSHUVEHLQJNQRZQWRVWHDOHPEDUUDVVLQJLWHPV 6WDII5HGIHDP 
,QVWXGLHVWZRDQGWKUHHZKHQSK\VLFDOHQFURDFKPHQWZDVKLJKSDUWLFLSDQWVGLGQRWVHHD
GLIIHUHQFHLQPRWLYH WKHIWRUDVVLVWDQFH IRUHLWKHUSURGXFW:KHQWKHHPSOR\HHZDVFORVHWRWKH
VKRSSHUWKHUHZDVQRWDGLIIHUHQFHEHWZHHQIRRWIXQJDODQGKHPRUUKRLGFUHDPDVWRZK\WKH
VKRSSHUEHOLHYHGWKHHPSOR\HHWREHFORVH
7KLVILQGLQJLVDQRWKHUUHDVRQSK\VLFDODQGYLVXDOHQFURDFKPHQWPLJKWKDYHZRUNHG
GLIIHUHQWO\DFURVVSURGXFWVEXWLWLVDOVRKHOSIXOLQH[SODLQLQJZK\WKHOHJLWLPDF\RIWKUHDW
WHQGHGWRZRUNRQO\RQSK\VLFDOHQFURDFKPHQW,WVHHPVDVLJQLILFDQWDPRXQWPRUHRIVKRSSHUV
DOUHDG\EHOLHYHWKDWDQHPSOR\HHYLVXDOO\HQFURDFKHVIRUWKHIWSXUSRVHV$VSDUWLFLSDQWVKDYH
JLYHQDPRWLYHWRHQFURDFKPHQWLWPD\KDYHLPSDFWHGWKHDELOLW\WRVHHOHJLWLPDF\ VLPSDFWDVD
PRGHUDWRURQYLVXDOHQFURDFKPHQW
3DUWLFLSDQWVDOVRIUHTXHQWO\PHQWLRQHGWKDWLIDQHPSOR\HHLVWKHUHWKH\VKRXOG
DFNQRZOHGJHWKHVKRSSHURUVHHLIWKHVKRSSHUQHHGVDVVLVWDQFH2IWHQSDUWLFLSDQWVYLHZHGLWDV
UXGHIRUWKHHPSOR\HHWREHWKHUHEXWQRWDFNQRZOHGJHWKHVKRSSHU$VYLVXDOFRQWDFWLVVHHQDV
PRUHFRQFUHWHDQGDFNQRZOHGJLQJWKDQSK\VLFDOSUHVHQFH :LQQHU WKLVWRRFRXOGDFFRXQW
IRUGLIIHUHQFHVEHWZHHQWKHHQFURDFKPHQWDQGWKHODFNRILPSDFWRIOHJLWLPDF\RQYLVXDO
6KRSSHUVEHOLHYHGYLVXDOHQFURDFKPHQWIURPDQHPSOR\HHZDVDFNQRZOHGJHPHQWDQGDJDLQ









DVVLJQHGDUHDVRQIRUWKHYLVXDOHQFURDFKPHQWWKDWFDXVHGOHJLWLPDF\WRQRWEHVLJQLILFDQWIRU
UHODWLRQVKLSVLQYROYLQJYLVXDOHQFURDFKPHQW
)URP7KUHDWVWR,QWHQWLRQV

7KHEDFNHQGRIWKHPRGHOIURPWKUHDWVWRWKHEHKDYLRUDOLQWHQWLRQVZDVVWURQJO\
VXSSRUWHG5HDFWDQFHWKHRU\VWDWHVWKDWDWKUHDWWREHKDYLRUZLOOUHVXOWLQUHDFWDQFHDQGWKH
JUHDWHUDWKUHDWWKHJUHDWHUWKHUHDFWDQFH %UHKP 3XUFKDVHSUHVVXUHLVDQLQFUHDVHLQ
IHHOLQJVWREX\DFHUWDLQSURGXFWRUWREX\DSDUWLFXODUEUDQG :DUVKDZ $FFRUGLQJWR
UHDFWDQFHWKHRU\DVWKUHDWVLQFUHDVHVRVKRXOGUHDFWDQFH %UHKP 7KLVZDVVKRZQLQWKH
UHVXOWVDVDSHUVRQIHOWPRUHFDWHJRUL]DWLRQWKUHDWWKH\DOVRIHOWDQLQFUHDVHGSUHVVXUHWREX\
/LNHZLVHDVWKHVKRSSHUIHOWPRUHDFFHSWDQFHWKUHDWWKH\VLPLODUO\IHOWDQLQFUHDVHLQSXUFKDVH
SUHVVXUHDVUHDFWLRQWRWKHWKUHDW7KLVZDVVHHQDFURVVDOOWKUHHVWXGLHVZLWK+DDQG+E
VXSSRUWLQJWKHRU\


7KHWKHRU\RISV\FKRORJLFDOUHDFWDQFHVWDWHVWKDWUHDFWDQFHLVGLUHFWHGLQDWWHPSWVWR

UHGXFHWKHORVVRIDQGUHFODLPWKUHDWHQHGEHKDYLRU$FFRUGLQJWRUHDFWDQFHWKHRU\EHKDYLRUDO
IUHHGRPVDUHHTXLYDOHQWWRFRQWURO %UHKP 2QFHEHKDYLRULVWKUHDWHQHGDSHUVRQZLOO
UHDOL]HWKHWKUHDWWREHKDYLRUDQGWKHLUORVVRIFRQWURO$VSXUFKDVHSUHVVXUHFRQVWUDLQVEHKDYLRU
LWZLOOEHIROORZHGE\IHHOLQJVRIORVVRIFRQWURO7KLVWRRZDVVXSSRUWHGE\+LQVWXG\
VKRZLQJWKDWSXUFKDVHSUHVVXUHKDVDQHJDWLYHUHODWLRQVKLSWRIHHOLQJVRIFRQWURO


$VVWDWHGDERYHDVDSHUVRQUHDOL]HVDWKUHDWWREHKDYLRUUHDFWDQFHZLOORFFXU5HDFWDQFH

WKHRU\VD\VIHHOLQJVRIFRQWURODQGEHKDYLRUDUHLQWHUFKDQJHDEOHDQGWKUHDWVWRHLWKHUZLOOFDXVH
UHDFWDQFH$VVKRSSHUVUHDOL]HORVWIHHOLQJVRIFRQWUROWKH\ZLOOUHDFWLQZD\VWRUHJDLQFRQWURO
DQGSULYDF\ %UHKP 7KHSLORWTXDOLWDWLYHVWXG\ GLVFXVVHGLQFKDSWHU7KHVWXG\ZDV
FRQGXFWHGVLPXOWDQHRXVO\ZLWKWKHOLWHUDWXUHUHYLHZWRIRFXVWKHK\SRWKHVHV DQGOLWHUDWXUH









VXJJHVWHGWKDWVKRSSHUVZRXOGUHDFWZLWKLQFUHDVHGDEDQGRQPHQWDQGVPDOOHUSXUFKDVH
LQWHQWLRQV$EDQGRQLQJWKHDUHDZLOOKHOSWKHVKRSSHUUHJDLQHOHPHQWVRISULYDF\DQGIHHOLQ
FRQWURORIWKHVLWXDWLRQDJDLQ7KLVLQFOXGHVDSHUPDQHQWDEDQGRQPHQWRIWKHVWRUHRUD
WHPSRUDU\DEDQGRQPHQWRIWKHVKRSSLQJDUHD$SHUVRQPD\OHDYHDQDUHDZLWKWKHLQWHQWWR
UHWXUQODWHUZKHQSULYDF\LVDWDQDGHTXDWHOHYHO$VKRSSHUPD\DOVRFKRVHWRSHUPDQHQWO\
DEDQGRQWKHVKRSSLQJDUHDZLWKRXWPDNLQJDSXUFKDVHZKLFKZLOOEHUHIOHFWHGLQSXUFKDVH
LQWHQWLRQV7KHJUHDWHUWKHWKUHDWDQGORVVRIFRQWUROWKHJUHDWHUWKHUHDFWDQFHZLOOEHLQWKHIRUP
RIWKHVHRXWFRPHVDVVHHQVXSSRUWHGLQVWXG\
,PSOLFDWLRQV
7KHRUHWLFDO


7KHILQGLQJVRIWKLVUHVHDUFKDGGWRWKHXQGHUVWDQGLQJRILQWHUDFWLRQSULYDF\3ULYDF\

HQFURDFKPHQWVKDYHQRWEHHQEURNHQGRZQEHIRUHWRH[DPLQHWKHLPSDFWRIGLIIHUHQWLQYDVLRQV
:KLOHVRFLDOLGHQWLW\WKHRU\ 7XUQHUHWDO+RJJ+RJJHWDO%UDQVFRPEHHW
DO GLGQRWVXJJHVWDGLIIHUHQFHWKHILQGLQJVVKRZWKDWSURGXFWVWKDWDUHPRUH
HPEDUUDVVLQJDQGFDXVHDQ[LHW\PD\FDXVHVWURQJHUUHDFWLRQVWRYLVXDOHQFURDFKPHQWVZKLOH
SURGXFWVWKDWDUHOHVVHPEDUUDVVLQJDQGDUHSXUFKDVHGPRUHIUHTXHQWO\PD\FDXVHVWURQJHU
UHDFWLRQVWRSK\VLFDOHQFURDFKPHQWV$GGLWLRQDOO\SUHYLRXVUHVHDUFKGRHVQRWW\SLFDOO\DFFRXQW
IRUDGLIIHUHQWSULYDF\LQYDVLRQZKLOHH[DPLQLQJDQRWKHUDQGWKHUHVXOWVVKRZWKH\GRQRW
LQWHUDFWIRUVKRSSLQJVLWXDWLRQV7KHWKHRULHVXVHGVXJJHVWHGDVLJQLILFDQWFKDQJHLQYLVXDO
HQFURDFKPHQWZKHQSK\VLFDOHQFURDFKPHQWZDVORZEXWQRWZKHQSK\VLFDOHQFURDFKPHQWZDV
KLJK+RZHYHUWKHVLJQLILFDQFHRIRQO\RQHHQFURDFKPHQWDWDWLPHDQGWKHQRQVLJQLILFDQFHRI
WKHLQWHUDFWLRQVXJJHVWVWKHHQFURDFKPHQWVZRUNHGVHSDUDWHO\IURPHDFKRWKHULQWKLVVWXG\









:KLOHSV\FKRORJ\OLWHUDWXUHGLVFXVVHVWKHGHILQLWLRQVRISULYDF\DQGWKHIXQFWLRQVDQG
PHFKDQLVPVWRDFKLHYLQJSULYDF\WKLVOLWHUDWXUHOHDYHVRXWWKHPHGLDWLQJYDULDEOHVEHWZHHQWKH
WKUHDWRISULYDF\DQGWKHFRQVHTXHQWLDOUHDFWLRQVLQDUHWDLOVHWWLQJ7KLVUHVHDUFKSRLQWVRXWWKDW
HQFURDFKPHQWVWRSULYDF\OHDGWRFRQVWUDLQWVWREHKDYLRUDILUVWVWHSLQXQGHUVWDQGLQJLQWHUDFWLRQ
SULYDF\¶VLQIOXHQFHWRDUHWDLOHU
)XUWKHUYHU\IHZTXDQWLWDWLYHVWXGLHVWHVWDIXOOPRGHORIUHDFWDQFHWKHRU\H[DPLQLQJ
PHGLDWLQJPHFKDQLVPVDQGIHHOLQJVRIFRQWURO0RVWUHVHDUFKWKDWXVHVUHDFWDQFHWKHRU\VLPSO\
H[DPLQHVWKHWKUHDWDQGUHDFWLRQQRWXQGHUO\LQJFDXVHVRUWKHLPSRUWDQFHRIORVVRIFRQWURO7KH
H[DPLQDWLRQRIWKHWKHRUHWLFDOPRGHODVDZKROHIXUWKHUFRQWULEXWHVWRUHDFWDQFHWKHRU\ %UHKP
%UHKP%UHKPDQG%UHKP DQGWKHUHODWLRQVKLSEHWZHHQYDULDEOHVGLVFXVVHG
LQWKHRU\7KHYDULDEOHVVKRZWKDWDVWKUHDWVJRGRZQSXUFKDVHSUHVVXUHDOVRGHFUHDVHV7KH
UHDOL]HGWKUHDWVFDXVHDFKDQJHLQHPRWLRQDOUHDFWDQFH7KLVLVZKHQWKHPRGHOLPSDFWVIHHOLQJV
RIFRQWURO$VDSHUVRQHPRWLRQDOO\UHDFWVWRWKUHDWVWKH\UHDOL]HWKHLUDELOLW\WRFRQWUROWKH
VLWXDWLRQKDVFKDQJHG7KHPRUHSXUFKDVHSUHVVXUHDVKRSSHUIHHOVWKHOHVVLQFRQWUROWKH\
EHOLHYHWKH\DUH0RGHOVEHIRUHKDYHQRWDGGHGWKLVHOHPHQWRIFRQWURODQGLWLVDQLPSRUWDQW
FRQWULEXWLRQWRUHDFWDQFHWKHRU\WRVKRZWKDWFRQWUROFDQDFWDVDVHSDUDWHYDULDEOHIURPWKUHDWVWR
EHKDYLRUDQGVHTXHQWLDOO\FRPHVDIWHUUHDOL]HGHPRWLRQDOUHDFWDQFH)HHOLQJVRIFRQWUROWKHQOHDG
WREHKDYLRUDOUHDFWDQFHWKURXJKDEDQGRQPHQWDQGSXUFKDVHLQWHQWLRQV6SHFLILFDOO\WKLVPRGHO
EUHDNVGRZQUHDFWDQFHWKHRU\WRVKRZUHDOL]HGHPRWLRQDOUHDFWLRQVWKDWSUHFHGHYLVLEOH
EHKDYLRUDODFWLRQV
/DVWO\UHVHDUFKGRHVQRWH[DPLQHXQGHUZKLFKFRQWH[WVSULYDF\LVPRUHLPSRUWDQW
$FFRUGLQJWRUHDFWDQFHWKHRU\DMXVWLILHGUHDVRQIRUDWKUHDWWRIUHHGRPZLOOFDXVHOHVVUHDFWDQFH
7KLVVXJJHVWVDGLIIHUHQWLPSDFWIURPOHJLWLPDWHHQFURDFKPHQWVRQFDWHJRUL]DWLRQDQGDFFHSWDQFH









WKUHDWDVHDFKKDVGLIIHUHQWUHDVRQVIRUFDXVLQJWKHIUHHGRPFRQVWUDLQWV+RZHYHUWKHPRGHUDWRU
RIOHJLWLPDF\GLGQRWILQGFRQVLVWHQWUHVXOWV2YHUDOORQO\SK\VLFDOHQFURDFKPHQWVDZSDUWLDO
VXSSRUWZKLOHOLWWOHVXSSRUWZDVIRXQGIRUYLVXDOHQFURDFKPHQW7KRXJKWOLVWLQJVDQGGDWDVHHPHG
WRVXJJHVWWKDWVKRSSHUVKDGDOUHDG\DVVXPHGYLVXDOHQFURDFKPHQWZDVGXHWRWKHIWSUHYHQWLRQ
ZKLFKFRXOGSRVVLEO\KDYHFDXVHGWKHPRGHUDWRUWRQRWEHHIIHFWLYHRQYLVXDOHQFURDFKPHQW V
UHODWLRQVKLSWRWKHWKUHDWV$OVRPDQ\SDUWLFLSDQWVVWDWHGWKDWMXVWEHFDXVHDQHPSOR\HHKDGWKH
ULJKWWRHQFURDFKRQWKHPGLGQ WPHDQWKH\VKRXOG7KLVDGGVERXQGDU\FRQGLWLRQVWRUHDFWDQFH
WKHRU\VKRZLQJWKDWWKHUHLVPRUHWRWKHOHJLWLPDF\RIWKUHDWWKDQWKHLQFOXVLRQRIDMXVWLILDEOH
UHDVRQ7KHUHFLSLHQWRIWKHLQYDVLRQKDVWRDJUHHZLWKDSSURSULDWHQHVVVSOLWWLQJOHJLWLPDF\LQWR
WZRDVSHFWVKDYLQJDMXVWLILDEOHUHDVRQDQGDFFRPPRGDWLQJVRFLHWDOQRUPV7KHILQGLQJVIURP
WKHPRGHUDWRUDGGWRWKHILHOG VXQGHUVWDQGLQJRIOHJLWLPDF\DVLWLPSDFWVUHDFWDQFHWKHRU\
0DQDJHULDO
)LQGLQJVRIWKLVVWXG\KHOSDUHWDLOHUEHWWHUXQGHUVWDQGDQHPSOR\HH¶VLPSDFWRQSXUFKDVH
SUHVVXUHDQGVRFLDOLGHQWLW\WKUHDWOHDGLQJWRWKHFRQVLGHUDWLRQWRDGGWUDLQLQJWKDWZLOOKHOS
HQVXUHWKHRSWLPDODPRXQWRILQWHUDFWLRQSULYDF\WRVKRSSHUV$OHJLWLPDWHWKUHDWWRSULYDF\
VKRXOGUHGXFHUHDFWDQFHEXWWKLVZDVRQO\HYLGHQWWKURXJKSK\VLFDOHQFURDFKPHQW
:KDWYDULDEOHVZHUHQRWVLJQLILFDQWLQWKLVUHVHDUFKKDYHLPSOLFDWLRQVWRR3ULRUUHVHDUFK
RQJHQGHUZDVVSOLWZLWKVRPHUHVHDUFK $OWPDQ$KPHG$KPHGDQGG $VWRXU
3ROLWDQG/DIUDQFH5XVWHPOL VXJJHVWLQJJHQGHUZDVDVLJQLILFDQWYDULDEOH
ZKLOHRWKHUUHVHDUFK 'HDQHWDO3ROLWDQG/DIUDQFH VKRZHGLWZDVQRW7KHWKUHH
VWXGLHVFRQGXFWHGIRUWKLVGLVVHUWDWLRQVKRZHGWKDWJHQGHU RIWKHHQFURDFKHURURIWKHLQYDGHU 
GLGQRWPDNHDVLJQLILFDQWGLIIHUHQFHRQIHOWWKUHDWV7KLVUHVHDUFKVXJJHVWVWKDWPDQDJHUVVKRXOG
QRWEHDVFRQFHUQHGDERXWWKHJHQGHURIWKHLUHPSOR\HHVLQUHODWLRQWRWKHJHQGHURIWKHVKRSSHU









ZKRVHSULYDF\WKH\PD\EHHQFURDFKLQJXSRQ6LPLODUO\DJHZDVQRWDUHOHYDQWYDULDEOHLQWKH
UHODWLRQVKLSVEHWZHHQHQFURDFKPHQWDQGWKUHDWDOWKRXJKDOOSDUWLFLSDQWVZHUHRYHUWKHDJHRI


7KLVUHVHDUFKZLOOKRSHIXOO\UDLVHDZDUHQHVVZLWKPDQDJHUVWKDWLQWHUDFWLRQSULYDF\GRHV

KDYHLPSOLFDWLRQVIRUWKHVWRUHDQGWKDWDVKRSSHUQHHGVWREHDEOHWRFRQWUROWKHOHYHOVRI
LQWHUDFWLRQIURPDQHPSOR\HHWRUHGXFHWKUHDW6KRSSHUVZDQWDQHPSOR\HHWRDFNQRZOHGJHWKHP
LIWKH\DUHLQFORVHSUR[LPLW\DQGWKHVHHQFURDFKPHQWVUHGXFHFDWHJRUL]DWLRQDQGDFFHSWDQFH
WKUHDWIHOWE\WKHVKRSSHU+DYLQJDGHTXDWHOHYHOVRILQWHUDFWLRQSULYDF\DGGVWRWKHVKRSSHU V
IHHOLQJVRIFRQWUROZKLFKUHGXFHVQHJDWLYHLPSDFWVWRWKHVWRUH
$GGLWLRQDOO\DVWHFKQRORJ\LVKHOSLQJUHWDLOHUVLQYDGHDVKRSSHU¶VSULYDF\HYHQPRUH
DZDUHQHVVRIVKRSSHUSULYDF\FRQFHUQVDQGLPSDFWFRXOGEHYHU\EHQHILFLDOWRSUDFWLWLRQHUVDQG
DYRLGEDGSXEOLFLW\ &%6 RUHYHQODZVXLWVUHJDUGLQJSULYDF\YLRODWLRQV HJ7URLDQRYVNL
 )XUWKHUWRLQFUHDVHFXVWRPHUVDWLVIDFWLRQDQGWKHVKRSSLQJH[SHULHQFHPDQDJHUVEHLQJ
DZDUHRIDQGXQGHUVWDQGLQJLQWHUDFWLRQSULYDF\ZLOORIIHUZD\VRIDOORZLQJFRQVXPHUVWKHDELOLW\
WRFRQWUROZKRDQGWKHDPRXQWRILQWHUDFWLRQWKH\HQFRXQWHUZKLOHVKRSSLQJWRPHHWSULYDF\
QHHGV


5HVXOWVIURPWKHGDWDVKRZWKDWQRWDOOSULYDF\SURGXFWVKDYHVLPLODUUHVSRQVHVIURP

VKRSSHUVWRSULYDF\LQYDVLRQV)RRWIXQJDOFUHDPDQGKHPRUUKRLGFUHDPDUHERWKSHUVRQDOFDUH
SURGXFWVEXWWKH\UHDFWHGGLIIHUHQWO\WRSK\VLFDODQGYLVXDOHQFURDFKPHQW)RRWIXQJDOFUHDP
ZDVSXUFKDVHGPRUHIUHTXHQWO\DQGWKUHDWVZHUHUHGXFHGZLWKRQO\SK\VLFDOHQFURDFKPHQW
+HPRUUKRLGFUHDPZDVIRXQGWREHPRUHHPEDUUDVVLQJDQGFDXVHDQ[LHW\7KUHDWVZHUHUHGXFHG
IRUKHPRUUKRLGFUHDPVKRSSHUVZLWKYLVXDOHQFURDFKPHQW7KHOHJLWLPDF\PRGHUDWRURQO\
ZRUNHGZLWKSK\VLFDOHQFURDFKPHQWDVVKRSSHUVKDGDOUHDG\JLYHQDPRWLYHWRYLVXDO
HQFURDFKPHQW7KHVHILQGLQJVVXJJHVWWKDWWKHUHLVQRWDRQHPHWKRGVWUDWHJ\IRUGHDOLQJZLWK









VKRSSHUSULYDF\0DQDJHUVKDYHWRXQGHUVWDQGZKDWHPRWLRQVWKHSURGXFWLVFDXVLQJWR
DGHTXDWHO\WUDLQHPSOR\HHVWRJLYHRSWLPDOOHYHOVRISULYDF\DQGDOORZWKHVKRSSHUWRKDYH
FRQWURORYHULQWHUDFWLRQSULYDF\
$VSUHYLRXVO\QRWHGLQWKHGLVFXVVLRQWKHHPEDUUDVVPHQWPHDVXUHGLQWKHVFHQDULRVFDPH
IURPWKHSURGXFWVDQGQRWWKHHQFURDFKPHQW7KHW\SHRIHQFURDFKPHQWDSSURSULDWHWR
DFNQRZOHGJHVKRSSHUVLVGLIIHUHQWGHSHQGLQJXSRQWKHHPRWLRQVWULJJHUHGE\SURGXFWV)RU
SHUVRQDOSURGXFWVWKDWDUHSXUFKDVHGPRUHIUHTXHQWO\DQHPSOR\HHSK\VLFDOO\HQFURDFKLQJWKH
VKRSSHUKHOSVWRUHGXFHWKUHDWVZLWKRXWDQ\DGGHGEHQHILWIURPYLVXDOHQFURDFKPHQWSUHVXPDEO\
EHFDXVHWKHVKRSSHULVPRUHIDPLOLDUZLWKWKHSXUFKDVHDQGIHHOVOHVVHPEDUUDVVPHQW)RU
SHUVRQDOSURGXFWVWKDWDUHPRUHHPEDUUDVVLQJDQGFDXVHDQ[LHW\YLVXDOHQFURDFKPHQWZLWKRXW
SK\VLFDOFORVHQHVVLVHQRXJKWRUHGXFHWKUHDWV7KLVGLIIHUHQFHFRXOGEHGXHWRSK\VLFDOSUHVHQFH
EHLQJOHVVFRQFUHWHLQWHUPVRIFRPPXQLFDWLYHLQWHQWWKDQYLVXDOFRQWDFW :LQQHU 
6KRSSHUVZKRDUHPRUHIDPLOLDUZLWKDSXUFKDVHDQGOHVVHPEDUUDVVHGFDQIHHOOHVVWKUHDWZLWKD
OHVVFRQFUHWHHQFURDFKPHQWZKLOHVKRSSHUVZKRDUHXQIDPLOLDUZLWKDSXUFKDVHDQGHPEDUUDVVHG
QHHGYLVXDOHQFURDFKPHQWDVLWLVPRUHFRQFUHWH:KLOHDQLQWHUDFWLRQGLGQRWH[LVWEHWZHHQWKH
WZRYDULDEOHVIXUWKHUUHVHDUFKLVQHHGHGRQRWKHUW\SHVRIWKUHDWVDQGSULYDF\HQFURDFKPHQWVWR
IXOO\XQGHUVWDQGWKHLPSDFWRIPXOWLSOHLQYDVLRQVWRSULYDF\


$VFRQWUROLVDYDULDEOHEHWZHHQWKHLGHQWLW\WKUHDWVDQGUHDFWDQFHXQGHUVWDQGLQJWKDWWKH

ORVVRIFRQWUROLVDQDQWHFHGHQWWREHKDYLRUDOUHDFWDQFHVXJJHVWVWKDWILQGLQJGLIIHUHQWZD\VWR
JLYHFRQWUROEDFNWRVKRSSHUVZLOOUHGXFHWKHUHDFWDQFHRXWFRPHVRIDEDQGRQPHQWDQGSXUFKDVH
LQWHQWLRQV(YHQLISULYDF\LVLQYDGHGLQDQHJDWLYHZD\DQGWKHVKRSSHUGRHVQRWIHHOKHVKHKDV
RSWLPDOOHYHOVWKHVWRUHFDQJLYHFRQWUROEDFNEHIRUHQHJDWLYHEHKDYLRUDODFWLRQVDUHVHHQ)RU
H[DPSOH.URJHUZLOOJLYHWKHNH\WRVKRSSHUVWKDWDFFHVVHVORFNHGFDVHVFRQWDLQLQJSUHJQDQF\









WHVWVLIDVNHGUDWKHUWKDQRQO\JLYLQJHPSOR\HHVDFFHVV6RPHVWRUHVKDYHLQVWDOOHG³SXVKIRU
VHUYLFH´EXWWRQVWKDWJLYHDFHUWDLQDPRXQWRIFRQWUROEDFNWRWKHVKRSSHUUHJDUGLQJKRZWKHLU
SULYDF\LVHQFURDFKHG(PSOR\HHVFDQJLYHVKRSSHUVSULYDF\EXWWKHVKRSSHUIHHOVLQFRQWURORI
LQWHUDFWLRQVWKDWWDNHSODFHLQWKHVWRUHDVWKH\FDQSXVKIRUVHUYLFHLIWKH\GHVLUHLW RUQRW 6HOI
VHUYLFHWHFKQRORJ\ 667 VXFKDVYHQGLQJPDFKLQHVRUVHOIFKHFNRXWVFRXOGJLYHFRQWUROEDFNWR
WKHVKRSSHUDVZHOO7KHVKRSSHUFDQVHHNRXWHPSOR\HHDVVLVWDQFHLIGHVLUHGRUKDVWKHRSWLRQWR
DYRLGLQWHUDFWLRQDOOWRJHWKHU6XFKWDFWLFVDVWKHVHVHUYLFHEXWWRQVRU667JLYHVKRSSHUVPRUH
FRQWURORYHUWKHLULQWHUDFWLRQSULYDF\ZKLOHVKRSSLQJLQWKHVWRUHDQGFRXOGUHGXFHQHJDWLYH
RXWFRPHVWRWKHUHWDLOHU6KRSSLQJEDVNHWVFDUWVWKDWDUHPRUHHQFORVHGRUKDYHDFRYHUFRXOG
DOVRJLYHVKRSSHUVWKHRSWLRQRIKDYLQJWKHLUSXUFKDVHVVHHQRUQRWZKLFKLVDQRWKHUZD\WRDGG
IHHOLQJVRIFRQWUROWRWKHVKRSSHU(YHQLIHQFURDFKPHQWVKDYHDQHJDWLYHLPSDFWRQIHHOLQJVRI
FRQWUROVWRUHVFDQILQGRWKHUZD\VWRJLYHFRQWUROEDFNWRWKHVKRSSHUWRFRXQWHUEDODQFHWKH
LPSDFW


6WRUHVFRXOGDOVRFKDQJHOD\RXWGHVLJQVDQGSURGXFWSODFHPHQWVWRFKDQJHKRZSULYDF\

HQFURDFKPHQWVRFFXULQWKHVWRUHDQGKRZPXFKFRQWUROVKRSSHUVKDYHRYHUWKHP)RUH[DPSOH
DSURGXFWSODFHGDWWKHHQGRIDQDLVOHPD\EHPRUHYLVXDOO\RSHQOHDYLQJDVKRSSHUYXOQHUDEOH
WRYLVXDOHQFURDFKPHQWEXWWKHSODFHPHQWLVDOVRPRUHSK\VLFDOO\RSHQJLYLQJWKHVKRSSHUPRUH
VSDFHIUHHIURPSK\VLFDOHQFURDFKPHQW&RQYHUVHO\DSURGXFWLQDQDLVOHLVERWKPRUHYLVXDOO\
DQGSK\VLFDOO\UHVWULFWLYH'HWHUPLQLQJZKDWW\SHRISURGXFWVUHDFWPRUHVWURQJO\WRSK\VLFDORU
YLVXDOHQFURDFKPHQWZRXOGKHOSPDQDJHUVXQGHUVWDQGZKHUHWRSODFHWKHPWRJLYHVKRSSHUV
RSWLPDOOHYHOVRILQWHUDFWLRQSULYDF\









/LPLWDWLRQVDQG)XWXUH5HVHDUFK


$VZLWKDQ\VWXG\WKLVUHVHDUFKLVQRWZLWKRXWLWVOLPLWDWLRQVDQGRSSRUWXQLWLHVIRUIXWXUH

UHVHDUFK7KHGDWDFROOHFWLRQXVHGDQRQOLQHFRQVXPHUSDQHO:KLOHWKLVRIIHUHGDZLGHYDULHW\RI
SDUWLFLSDQWGHPRJUDSKLFVRWKHUPHDQVRIJDWKHULQJDVDPSOHZRXOGEHEHQHILFLDOWRH[DPLQHLI
UHVXOWVVWD\FRQVLVWHQW6LPLODUO\WKHPHWKRGLQFOXGHGDOOH[SHULPHQWDOVFHQDULRV:KLOHWKH
LQFOXVLRQRIDYLGHRVFHQDULRIRUVWXG\LQFUHDVHGWKHUHDOLVPLQWKHVFHQDULRDGLIIHUHQW
PHWKRGRORJLFDODSSURDFKZRXOGJLYHGLIIHUHQWLQVLJKWVDQGVXSSRUWWRWKHPRGHO$VWKHVXUYH\
ZDVDK\SRWKHWLFDOVFHQDULRWKHILQDOGHSHQGHQWYDULDEOHV DEDQGRQPHQWDQGSXUFKDVH
LQWHQWLRQV ZHUHLQWHQWLRQDODQGQRWDFWXDO$ILHOGVWXG\ZRXOGEHDGLIIHUHQWDSSURDFKWKDW
ZRXOGJLYHDFWXDOUHVXOWVVWUHQJWKHQLQJWKHILQGLQJVRIWKHVHVWXGLHV/DVWO\DVVKRZQE\WKH
VHSDUDWHGSURGXFWILQGLQJVWKLVPRGHOLVRQO\DSLHFHRIWKHELJJHUPRGHOLQYROYLQJSULYDF\
ZKLOHVKRSSLQJ7KHUHDUHDVVRFLDWHGYDULDEOHVWKDWZHUHQRWLQFOXGHGLQWKLVPRGHOWKDWPD\
KDYHKHOSHGH[SODLQHQFURDFKPHQW VUHODWLRQVKLSWRLGHQWLW\WKUHDWVVXFKDVVHOIFRQILGHQFHDQG
GRPLQDQFH


$VWKHVHOLPLWDWLRQVH[LVWWKHUHDUHPDQ\RSSRUWXQLWLHVIRUIXWXUHUHVHDUFKWRDGGUHVV

WKHPDVZHOODVRWKHURSSRUWXQLWLHVIRUIXUWKHUH[DPLQDWLRQ$VQRWHGDERYHIXWXUHUHVHDUFK
FRXOGXVHDGLIIHUHQWVDPSOHDQGDGGRWKHUYDULDEOHVVXFKDVGRPLQDQFHRUVHOIFRQILGHQFHIRUD
GLIIHUHQWYLHZRQWKHLPSDFWRILQWHUDFWLRQSULYDF\)XWXUHUHVHDUFKFRXOGDOVREHFRQGXFWHGLQ
GLIIHUHQWPHWKRGVVXFKDVDILHOGH[SHULPHQWRULQVWRUHREVHUYDWLRQWRUHFRUGDFWXDOEHKDYLRU
:KLOHWKHVHPHWKRGVRIIHUOHVVFRQWURORYHUYDULDEOHVWKH\GRJLYHDPRUHUHDOLVWLFVLWXDWLRQDQG
DOORZIRUGHSHQGHQWYDULDEOHVWKDWDUHPRUHWKDQLQWHQWLRQV


7KHUHVXOWVVKRZHGDGLIIHUHQWSDWWHUQRIHQFURDFKPHQW VLPSDFWRQWKHWZRSURGXFWV IRRW

IXQJDOFUHDPDQGKHPRUUKRLGFUHDP )XWXUHUHVHDUFKVKRXOGH[DPLQHSURGXFWGLIIHUHQFHVPRUH









FORVHO\7KHSURGXFWVXVHGLQWKLVUHVHDUFKYDULHGRQDVSHFWVRIHPEDUUDVVPHQWDQ[LHW\DQG
IUHTXHQF\RISXUFKDVH2WKHUKLJKSULYDF\SURGXFWV HJFRQGRPVDQGWDPSRQVDOWKRXJKWKHVH
DOVRGLIIHURQJHQGHUDQGDJHYDULDEOHVDFFRUGLQJWRWKHSUHWHVW VKRXOGEHH[DPLQHGIRU
VLPLODULWLHVDQGGLIIHUHQFHVRQHPRWLRQDODVSHFWVWRIXUWKHULQYHVWLJDWHZKDWFRQVWLWXWHVDKLJK
SULYDF\SURGXFW7KHVHSURGXFWVFDQWKHQEHWHVWHGLQSULYDF\PRGHOVWRVHHWKHGLIIHULQJHIIHFWV
HQFURDFKPHQWKDVRQWKHGLIIHULQJGHJUHHVRISULYDF\SURGXFWV&RQYHUVHO\QRQSULYDF\
SURGXFWVVKRXOGEHWHVWHGWRH[DPLQHKRZWRWKHPRGHOKROGVZKHQHPEDUUDVVPHQWDQGDQ[LHW\
DUHQRWFUHDWHGE\WKHSURGXFW$FFRUGLQJWRUHDFWDQFHWKHRU\ %UHKP WKHPRGHOVKRXOG
VWLOOKROGUHJDUGOHVVRIWKHSURGXFW+RZHYHUDVERWKHQFURDFKPHQWVGLGQRWLPSDFWLGHQWLW\
WKUHDWVDFURVVSURGXFWVIXWXUHUHVHDUFKVKRXOGH[DPLQHKLJKO\SULYDWHDQGQRWSULYDWHSURGXFWV
DOLNH


7KHVFHQDULRVLQDOOWKUHHVWXGLHVVSHFLILHGWKDWWKHHQFURDFKHURISULYDF\ZDVDVWRUH

HPSOR\HH,WZDVDVVXPHGWKHIHOWLGHQWLW\WKUHDWZDVFRPLQJIURPWKHHPSOR\HHOLVWHGLQWKH
VFHQDULREXWIXWXUHUHVHDUFKFRXOGH[DPLQHPRUHVSHFLILFDOO\WKHVRXUFHRIWKUHDW HJVWRUH
HPSOR\HHRUDQRWKHUVKRSSHU :KLOHOHJLWLPDF\RIWKUHDWLQWKHVFHQDULRVZDVOLPLWHGWRWKH
HPSOR\HHDQRWKHUVKRSSHUFRXOGDOVRLPSDFWSULYDF\3DUWLFLSDQWVLQTXDOLWDWLYHLQWHUYLHZV
PHQWLRQHGZKR FXVWRPHUYHUVXVHPSOR\HH LVHQFURDFKLQJXSRQWKHLUSULYDF\PDNHVD
GLIIHUHQFH:KHQDVNHGKRZLPSRUWDQWSULYDF\LVZKLOHVKRSSLQJRQDVFDOHRISDUWLFLSDQWV
UDWHGLWIDLUO\KLJK+RZHYHUHPSOR\HHVDQGRWKHUVKRSSHUVZHUHGLVWLQJXLVKHGIURPHDFKRWKHU
DVKDYLQJGLIIHULQJOHYHOVRIH[SHFWHGSULYDF\ PRVWVKRSSHUVH[SHFWPRUHSULYDF\IURPRWKHU
FXVWRPHUV 6KRSSHUVH[SHFWPRUHSULYDF\IURPFXVWRPHUVSRVVLEO\DVWKH\KDYHOHVVUHDVRQWR
LQWHUDFWZLWKHDFKRWKHURUVHHHDFKRWKHUV¶SXUFKDVHV$QHPSOR\HHPD\EHVHHQDVSURYLGLQJD
VHUYLFHLQWKHVWRUHDQGSDUWRIWKDWMRELVHQFURDFKLQJXSRQSULYDF\DOLWWOHPRUHWKDQRWKHU









VKRSSHUVVKRXOG7KLVPHDQVZKHQDQRWKHUFXVWRPHUHQFURDFKHVRQWKHLUSULYDF\WKHSHUVRQZLOO
UHDFWPRUHVWURQJO\WKDQZKHQDQHPSOR\HHHQFURDFKHVLQVRPHZD\5HDFWDQFHWKHRU\FDQKHOS
H[SODLQWKHGLIIHUHQFHEHWZHHQFXVWRPHUDQGHPSOR\HHLQYDVLRQVRISULYDF\DVUHDFWDQFHFDQEH
UHGXFHGLIDOHJLWLPDWHUHDVRQMXVWLILHVWKHWKUHDWHQLQJRIDEHKDYLRU 'HYLQH )XWXUH
UHVHDUFKVKRXOGH[DPLQHKRZSULYDF\HQFURDFKPHQWVGLIIHUFRPLQJIURPDQHPSOR\HHYHUVXV
DQRWKHUVKRSSHU


&URZGLQJFDQDOVRLPSDFWSULYDF\$FFRUGLQJWRVRFLDOLPSDFWWKHRU\ /DWDQWH WKH

QXPEHURIVRXUFHVDQGWDUJHWVFDQFKDQJHKRZLQIOXHQFHLVSHUFHLYHG%RWKHPSOR\HHVDQG
VKRSSHUVFDQEHVHHQDVLQIOXHQFHUVWRDSXUFKDVHDQGDQLQFUHDVHLQRQHRUERWKZLOOFKDQJH
KRZSULYDF\HQFURDFKPHQWDIIHFWVWKHSURSRVHGPHFKDQLVPV)RUH[DPSOHDRQHRQRQH
HQFRXQWHUZLWKDQHPSOR\HHPD\FDXVHDVKRSSHUWRIHHODFHUWDLQDPRXQWRISXUFKDVHSUHVVXUH
$VPRUHVKRSSHUVDUHDGGHGWRWKHVLWXDWLRQWKHRQHHPSOR\HHKDVOHVVLQIOXHQFHRQDQ\RQH
VKRSSHUVLQFHWKHLQIOXHQFHLVGLVSHUVHGDPRQJVWWKHFURZG:KLOHFURZGLQJZDVH[DPLQHGDVD
FRQWUROYDULDEOHLQVWXG\IXWXUHUHVHDUFKVKRXOGH[DPLQHFRQWUROPRUHFORVHO\SHUKDSVDVD
PRGHUDWRUWRHQFURDFKPHQWV UHODWLRQVKLSWRWKUHDWV


:KLOHVWRUHVFDQQRWFRQWURORWKHUVKRSSHUVOD\RXWFDQPDNHDGLIIHUHQFHLQDSHUVRQ¶V

SHUFHSWLRQVRILQWHUDFWLRQSULYDF\(QYLURQPHQWDOIDFWRUVVXFKDVORFDWLRQDQGOD\RXWLPSDFWWKH
DPRXQWRILQWHUDFWLRQVZLWKRWKHUVDQGDSHUVRQ¶VFRQWURORYHULQWHUDFWLRQV 7XUQHUHWDO 
)RUFHGHQFURDFKPHQWIURPGHIHQVLYHPHUFKDQGLVLQJ HJDORFNHGFDVHRULWHPEHKLQGWKH
FRXQWHU DVZHOODVRIIWKHVKHOISURGXFWVZLOOIXUWKHUOLPLWIUHHEHKDYLRUDQGFDXVHJUHDWHU
UHDFWDQFHDQGQHHGIRUDVKRSSHUWRUHJDLQSULYDF\/RFDWLRQRISURGXFWVFDQFKDQJHDVKRSSHU¶V
SHUFHSWLRQVRILQWHUDFWLRQSULYDF\DVWKH\ZLOOIHHOPRUHLVRODWHGLQDQDLVOHDVRSSRVHGWRWKHHQG
RILWIRUH[DPSOH7KHH[WHQWRIDQH[SRVXUHDVKRSSHUIHHOVYDULHVDORQJWKLVPRGHUDWRU$WWKH









HQGRIDQDLVOHDVKRSSHUKDVIUHHPRYHPHQWEXWLVPRUHYLVLEO\H[SRVHGWKDQLIWKH\ZHUHLQDQ
DLVOH7KHUHIRUHOLPLWHGDFFHVVDQGH[WHQWRIH[SRVXUHDUHWZRDGGLWLRQDOPRGHUDWRUVWKDWVKRXOG
EHH[DPLQHGLQIXWXUHUHVHDUFK


2WKHUYDULDEOHVFDQEHDGGHGWRWKHPRGHOVXFKDVWKHH[DPLQDWLRQRIRWKHUWKUHDWV7KLV

VWXG\XVHGFDWHJRUL]DWLRQDQGDFFHSWDQFHWKUHDWERWKRIZKLFKKDYHQHJDWLYHUHODWLRQVKLSVWR
HQFURDFKPHQW$VDSHUVRQJHWVFORVHURULQFUHDVHVYLVXDOFRQWDFWWKHLGHQWLW\WKUHDWVGHFUHDVH
DQGSXUFKDVHSUHVVXUHJRHVGRZQOHDGLQJWROHVVLQWHQWLRQVRIDEDQGRQPHQWDQGJUHDWHU
SXUFKDVHLQWHQWLRQV(PRWLRQVDQGWKUHDWVXQUHODWHGWRLGHQWLW\WKDWKDYHSRVLWLYHUHVSRQVHVWR
HQFURDFKPHQW HJSRVVLEO\GLVFRPIRUWDQQR\DQFHRUVDIHW\ VKRXOGEHH[DPLQHG


0DQ\DVSHFWVRISULYDF\KDYHEHHQSODFHGLQWRKLHUDUFKLHV,QIRUPDWLRQSULYDF\KDVEHHQ

GHILQHGDVDKLHUDUFK\RIOHYHOVRIFRQFHUQDVVRFLDWHGZLWKYDULRXVGLPHQVLRQV 0LOEHUJ%XUNH
6PLWKDQG.DOOPDQ 7KLVVXJJHVWVWKDWZLWKLQLQIRUPDWLRQSULYDF\WKHUHDUHGLIIHUHQW
ZD\VLQZKLFKSULYDF\FDQEHLQYDGHGDQGWKDWWKHVHDUHSODFHGLQDKLHUDUFK\7KHSUDFWLFHRI
ODZ SDUWLFXODUO\HYLGHQWLQ&DQDGD KDVGHILQHGDKLHUDUFK\RIWKHSULYDF\W\SHVZLWK
SHUVRQDOERG\SULYDF\EHLQJWKHPRVWLPSRUWDQWIROORZHGE\WHUULWRULDOSULYDF\RIDSHUVRQ V
KRPHVSDFHDQGWKHOHDVWLPSRUWDQWEHLQJLQIRUPDWLRQDOSULYDF\ .HUU0D[DQG$RNL 
:KLOHQRWLGHQWLILHGLQOLWHUDWXUHLWZRXOGEHSODXVLEOHWKDWDKLHUDUFK\RILQYDVLRQVWRLQWHUDFWLRQ
SULYDF\H[LVWVVXFKWKDWFHUWDLQZD\VWRLQYDGHSULYDF\DUHPRUHLPSDFWIXOWKDQRWKHUV:LQQHU
 RXWOLQHGVWHSVLQFRPPXQLFDWLRQ LHWKLQNLQJSK\VLFDOYLVXDOYHUEDO WKDWFRXOGEHWKH
IUDPHZRUNIRUDKLHUDUFK\RISULYDF\HQFURDFKPHQWV)XWXUHUHVHDUFKVKRXOGILUVWFRQILUPD
KLHUDUFK\WRGHWHUPLQHZKLFKZD\VWRLQYDGHSULYDF\DUHPRUHLPSDFWIXO$VWKHXVHRIVSDFHLVD
QRQYHUEDOFRPPXQLFDWLRQRIDFFHSWDQFH 6WLOOPDQ WKHVWHSVLQFRPPXQLFDWLRQFRXOG
IUDPHKRZDSULYDF\KLHUDUFK\PLJKWZRUN:LQQHUSRLQWVRXWWKDWDSK\VLFDOSUHVHQFHLVOHVV









FRQFUHWHLQWHUPVRIFRPPXQLFDWLYHLQWHQWWKDQYLVXDOFRQWDFW7KHUHIRUHYLVXDOFRQWDFWPD\EH
PRUHLPSDFWIXODVLWLVDPRUHSXUSRVHIXOHQFURDFKPHQWWKDQSK\VLFDO :LQQHU 
6HFRQGIXWXUHUHVHDUFKVKRXOGWKHQWHVWWKHVHGLIIHUHQWPHWKRGVRIHQFURDFKPHQWLQD
VKRSSLQJFRQWH[WWRDVVHVVWKHLPSDFWRQVKRSSHUVDQGUHDFWDQFH:KLOHQRWWHVWHGLQWKLVVWXG\
YHUEDOHQFURDFKPHQWPD\KDYHEHHQDEHQHILFLDOFRPSDULVRQZLWKSK\VLFDODQGYLVXDO
HQFURDFKPHQWV7KHSULYDF\KLHUDUFK\PD\ZRUNLQVXFKDZD\WKDWDVHPEDUUDVVPHQWLQFUHDVHV
ZLWKDSURGXFWSXUFKDVHSULYDF\HQFURDFKPHQWVPXVWDOVRLQFUHDVHWRVHHLPSDFWVRQ
FDWHJRUL]DWLRQDQGDFFHSWDQFHWKUHDW)RUH[DPSOHDVIRRWIXQJDOFUHDPZDVOHVVHPEDUUDVVLQJ
SK\VLFDOHQFURDFKPHQWPD\KDYHEHHQDOOWKDWZDVQHFHVVDU\WRVHHDGHFUHDVHLQWKUHDW
+RZHYHUDVKHPRUUKRLGFUHDPZDVPRUHHPEDUUDVVLQJWKHHQFURDFKPHQWQHHGHGWRGHFUHDVH
WKUHDWKDGWRPRYHXSWKHKLHUDUFK\WRYLVXDOHQFURDFKPHQW,QWKLVIUDPHZRUNWKHPRVW
HPEDUUDVVLQJSURGXFWVZRXOGQHHGYHUEDOFRPPXQLFDWLRQWRGHFUHDVHWKUHDW


/DVWO\IXWXUHUHVHDUFKFRXOGH[DPLQHGLIIHUHQWFRQWH[WVDQGVKRSSLQJVWDJHVRISULYDF\

HQFURDFKPHQW7KHVFHQDULRVIRFXVHGRQHQFURDFKPHQWGXULQJWKHEURZVLQJVWDJHRIDVKRSSLQJ
WULSLQDUHWDLOVWRUH)XWXUHUHVHDUFKFRXOGH[DPLQHSULYDF\GXULQJGLIIHUHQWSDUWVRIWKHVKRSSLQJ
WULSVXFKDVDIWHUSURGXFWVHOHFWLRQGXULQJZDLWLQJOLQHVRUGXULQJFKHFNRXW7KHSLORW
TXDOLWDWLYHLQWHUYLHZVVXJJHVWHGWKDWWKHZDLWLQJOLQHDQGFKHFNRXWSRUWLRQRIDVKRSSLQJWULS
ZHUHSURQHWRUHDFWLRQVIURPSULYDF\HQFURDFKPHQW6LPLODUO\FRQWH[WVFRXOGLQFOXGHKRZ
SULYDF\GLIIHUVGXULQJWKHFKHFNRXWSURFHVVZKHQVHOIVHUYLFHWHFKQRORJ\ 667 LVLQFOXGHGVXFK
DVWKHLPSDFWRIVHOIFKHFNRXWYHQGLQJPDFKLQHVRUGULYHWKUXV
&RQFOXVLRQ
8OWLPDWHO\LQVWRUHVKRSSLQJSULYDF\LVDWRSLFPRVWO\XQWRXFKHGLQPDUNHWLQJOLWHUDWXUH
7KLVVWXG\LVDILUVWVWHSLQXQGHUVWDQGLQJZKDWLQWHUDFWLRQSULYDF\PHDQVWRVKRSSHUVZKDW









IXQFWLRQVSULYDF\VHUYHVDQGKRZLWLPSDFWVUHWDLOHUV7KHGDWDVKRZKRZHPSOR\HHVFDQLPSDFW
DVKRSSHUWKURXJKSULYDF\HQFURDFKPHQWXOWLPDWHO\LPSDFWLQJWKHUHWDLOHUWKURXJKDEDQGRQPHQW
DQGSXUFKDVHLQWHQWLRQV&RQVXPHUSULYDF\LVLQYROYHGLQFXVWRPHUUHODWLRQVKLSPDQDJHPHQWDV
ZHOODVHQKDQFLQJVKRSSLQJHQFRXQWHUV %XUJRRQ :KLOHPXFKZRUNLVVWLOOWREHGRQH
UHJDUGLQJLQWHUDFWLRQSULYDF\DQGVKRSSLQJWKHILQGLQJVKHUHKHOSWRILOODJDSVKRZLQJKRZ
LQWHUDFWLRQSULYDF\LVDQHHGHGHOHPHQWLQDGGLQJWRWKHSRVLWLYHDVSHFWVRIWKHVKRSSLQJ
H[SHULHQFHDQDUHDRIUHVHDUFKWKHPDUNHWLQJGLVFLSOLQHKDVFDOOHGIRU $FKURODQG.RWOHU
'HLJKWRQHWDO/DQLHUDQG6DLQL 
7KHUHVXOWVVKRZWKDWDUHODWLRQVKLSGRHVH[LVWEHWZHHQSULYDF\DQGVWRUHRXWFRPHVEXW
WKHUHVXOWVZHUHQRWIXOO\ZKDWZDVWREHH[SHFWHGDFFRUGLQJWRWKHRU\0DQ\RWKHUYDULDEOHVDUH
QHFHVVDU\LQDPRGHOWRIXOO\XQGHUVWDQGSULYDF\ZKLOHVKRSSLQJ7KHUHDUHGLIIHUHQWUHDFWLRQVWR
HQFURDFKPHQWVHHPLQJO\EDVHGRQDQ[LHW\HPEDUUDVVPHQWDQGIUHTXHQF\RISXUFKDVH
$GGLWLRQDOO\GLIIHUHQWPRWLYHVDUHDOUHDG\DVVLJQHGWRHQFURDFKPHQWV HJYLVXDOHQFURDFKPHQW
EHLQJGXHWRWKHIWSUHYHQWLRQ WKDWFDQH[SODLQWKHLPSDFWRIOHJLWLPDF\RQHQFURDFKPHQW)LQDOO\
WKHUHVXOWVVKRZDPRUHGHWDLOHGPRGHORIUHDFWDQFHWKHRU\LQFOXGLQJWKHLQYROYHPHQWRIIHHOLQJV
RIFRQWUROUHJDUGLQJUHDFWDQFHWRLQWHUDFWLRQSULYDF\WKUHDWV7KLVVWXG\XOWLPDWHO\SURYLGHVD
EDVHIURPZKLFKIXWXUHUHVHDUFKFDQH[SDQGXSRQWRFUHDWHDPRUHKROLVWLFPRGHORILQWHUDFWLRQ
SULYDF\
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$FKURO56 .RWOHU3  )URQWLHUVRIWKHPDUNHWLQJSDUDGLJPLQWKHWKLUGPLOOHQQLXP
-RXUQDORIWKH$FDGHP\RI0DUNHWLQJ6FLHQFH
$KPHG606  ,QYDVLRQRISHUVRQDOVSDFH$VWXG\RIGHSDUWXUHWLPHDVDIIHFWHGE\VH[
RIWKHLQWUXGHUVH[RIWKHVXEMHFWDQGVDOLHQF\FRQGLWLRQ3HUFHSWXDODQG0RWRU6NLOOV

$KPHG6$ $G $VWRXU  $QWHFHGHQWVPRGHUDWRUVDQGGLPHQVLRQVRIFRXQWU\RI
RULJLQHYDOXDWLRQV,QWHUQDWLRQDO0DUNHWLQJ5HYLHZ  
$LHOOR-5 $LHOOR7'&  7KHGHYHORSPHQWRISHUVRQDOVSDFH3UR[HPLFEHKDYLRU
RIFKLOGUHQWKURXJK+XPDQ(FRORJ\  
$LHOOR-5 7KRPSVRQ'(  :KHQFRPSHQVDWLRQIDLOVPHGLDWLQJHIIHFWVRIVH[DQG
ORFXVRIFRQWURODWH[WHQGHGLQWHUDFWLRQGLVWDQFHV%DVLFDQG$SSOLHG6RFLDO3V\FKRORJ\
  
$OJH%-%DOOLQJHU*$7DQJLUDOD6 2DNOH\-/  ,QIRUPDWLRQSULYDF\LQ
RUJDQL]DWLRQV(PSRZHULQJFUHDWLYHDQGH[WUDUROHSHUIRUPDQFH-RXUQDORI$SSOLHG
3V\FKRORJ\  
$OWPDQ, +D\WKURQ::  7KHHFRORJ\RILVRODWHGJURXSV%HKDYLRUDO6FLHQFH

$OWPDQ,  7KHHQYLURQPHQWDQGVRFLDOEHKDYLRU0RQWHU\&$%URRNV&ROH
$OWPDQ,  3ULYDF\UHJXODWLRQ&XOWXUDOO\XQLYHUVDORUFXOWXUDOO\VSHFLILF"-RXUQDORI
6RFLDO,VVXHV  
$OZLWW/) 'RQOH\7'  5HWDLOVWRUHVLQSRRUXUEDQQHLJKERUKRRGV-RXUQDORI
&RQVXPHU$IIDLUV  









$QGHUVRQ- *HUELQJ'  6RPHPHWKRGVIRUUHVSHFLI\LQJPHDVXUHPHQWPRGHOVWR
REWDLQXQLGLPHQVLRQDOFRQVWUXFWPHDVXUHPHQW-RXUQDORI0DUNHWLQJ5HVHDUFK  

$QGHUVRQ-& *HUELQJ':  7KHHIIHFWRIVDPSOLQJHUURURQFRQYHUJHQFHLPSURSHU
VROXWLRQVDQGJRRGQHVVRIILWLQGLFHVIRUPD[LPXPOLNHOLKRRGFRQILUPDWRU\IDFWRU
DQDO\VLV3V\FKRPHWULND
$QLF5 /LP/.6  5HODWLYHHIIHFWVRIVWRUHWUDIILFDQGFXVWRPHUWUDIILFIORZRQ
VKRSSHUVSHQGLQJ7KH,QWHUQDWLRQDO5HYLHZRI5HWDLO'LVWULEXWLRQDQG&RQVXPHU
5HVHDUFK  
$UHQL&6 .LP'  7KHLQIOXHQFHRIEDFNJURXQGPXVLFRQVKRSSLQJEHKDYLRU
&ODVVLFDOYHUVXVWRSIRUW\PXVLFLQDZLQHVWRUH,Q/0F$OLVWHUDQG0/5RWKVFKLOG
(GV $GYDQFHVLQ&RQVXPHU5HVHDUFK SS 3URYR87$VVRFLDWLRQIRU
&RQVXPHU5HVHDUFK
$UJR--'DKO':DQG0DQFKDQGD59  7KHLQIOXHQFHRIDPHUHVRFLDOSUHVHQFH
LQDUHWDLOFRQWH[W-RXUQDORI&RQVXPHU5HVHDUFK  
$UJ\OH0 'HDQ-  (\H&RQWDFWGLVWDQFHDQGDIILOLDWLRQ6RFLRPHWU\  
$UQROG0- 5H\QROGV.(  $IIHFWDQGUHWDLOVKRSSLQJEHKDYLRU8QGHUVWDQGLQJWKH
UROHRIPRRGUHJXODWLRQDQGUHJXODWRU\IRFXV-RXUQDORI5HWDLOLQJ  
$URQVRQ- 0F*ORQH06  6WHUHRW\SHDQGVRFLDOLGHQWLW\WKUHDW,Q7'1HOVRQ
(G +DQGERRNRI3UHMXGLFH6WHUHRW\SLQJDQG'LVFULPLQDWLRQ SS 1HZ
<RUN3V\FKRORJ\3UHVV
%DELQ%- 'DUGHQ:5  &RQVXPHUVHOIUHJXODWLRQLQDUHWDLOHQYLRUQPHQW-RXUQDO
RI5HWDLOLQJ  









%DELQ%- 'DUGHQ:5  *RRGDQGEDGVKRSSLQJYLEHV6SHQGLQJDQGSDWURQDJH
VDWLVIDFWLRQ-RXUQDORI%XVLQHVV5HVHDUFK  
%DNHU-/HY\0 *UHZDO'  $QH[SHULPHQWDODSSURDFKWRPDNLQJUHWDLOVWRUH
HQYLURQPHQWDOGHFLVLRQV-RXUQDORI5HWDLOLQJ  
%DOO':  3ULYDF\SXEOLFLW\GHYLDQFHDQGFRQWURO3DFLILF6RFLRORJLFDO5HYLHZ  

%DOO'&RHOKR36 0DFKDV$  7KHUROHRIFRPPXQLFDWLRQDQGWUXVWLQH[SODLQLQJ
FXVWRPHUOR\DOW\$QH[WHQVLRQWRWKH(&6,PRGHO(XURSHDQ-RXUQDORI0DUNHWLQJ
  
%DOODQWLQH3:-DFN5 3DUVRQV$*  $WPRVWSKHULFFXHVDQGWKHLUHIIHFWRQWKH
KHGRQLFUHWDLOH[SHULHQFH,QWHUQDWLRQDO-RXUQDORI5HWDLODQG'LVWULEXWLRQ0DQDJHPHQW
  
%DORWD'$<DS0-&RUWHVH0-+XWFKLVRQ.$.HVVOHU%/RIWLV%7UHLPDQ
5  7KH(QJOLVKOH[LFRQSURMHFW%HKDYLRU5HVHDUFK0HWKRGV  
%DUDVK'3  +XPDQHWKRORJ\3HUVRQDOVSDFHUHLWHUDWHG(QYLURQPHQWDQG%HKDYLRU
  
%DUQHWW:KLWH7=DKD\'/7KRUJMRUQVHQ+ 6KDYLWW6  *HWWLQJWRRSHUVRQDO
5HDFWDQFHWRKLJKO\SHUVRQDOL]HGHPDLOVROLFLWDWLRQV0DUNHWLQJ/HWWHUV  
%DWHVRQ-(* +XL0.0  $PRGHORIFURZGLQJLQWKHVHUYLFHH[SHULHQFH
(PSLULFDOILQGLQJV,Q&&RQJUDP-&]HSLHO -6KDQDKDQ (GV 7KHVHUYLFHV
FKDOOHQJH,QWHJUDWLQJIRUFRPSHWLWLYHDGYDQWDJH SS &KLFDJR,/$PHULFDQ
0DUNHWLQJ$VVRFLDWLRQ









%DWHVRQ-(*  3HUFHLYHGFRQWURODQGWKHVHUYLFHH[SHULHQFH,Q76ZDUW] '
,DFREXFFL (GV +DQGERRNRIVHUYLFHVPDUNHWLQJDQGPDQDJHPHQW S 7KRXVDQG
2DNV6DJH3XEOLFDWLRQV
%DWHVRQ01HWWOH' 5REHUWV*  &XHVRIEHLQJZDWFKHGHQKDQFHFRRSHUDWLRQVLQD
UHDOZRUOGVHWWLQJ%LRORJ\/HWWHUV  
%HDQ$* 5RV]NRZVNL0-  7KHORQJDQGVKRUWRILW:KHQGRHVTXHVWLRQQDLUH
OHQJWKDIIHFWUHVSRQVHUDWH"0DUNHWLQJ5HVHDUFK  
%HDUGVOH\(/  3ULYDF\$XWRQRP\DQGVHOHFWLYHGLVFORVXUH,Q5-3HQQRFN -:
&KDSPDQ (GV 3ULYDF\DQGSHUVRQDOLW\ SS 1HZ%UXQVZLFN7UDQVDFWLRQ
3XEOLVKHUV
%HFN$ 3DOPHU:  7KHLPSRUWDQFHRIYLVXDOVLWXDWLRQDOFXHVDQGGLIILFXOW\LQ
FUHDWLQJGHWHUUHQFH7KHOLPLWDWLRQVRIHOHFWURQLFDUWLFOHVXUYHLOODQFHVRXUFHWDJJLQJLQWKH
UHWDLOHQYLURQPHQW-RXUQDORI$SSOLHG6HFXULW\5HVHDUFK  
%HFN$%LOE\& &KDSPDQ-:  7DFNOLQJVKULQNDJHLQWKHIDVWPRYLQJFRQVXPHU
JRRGVVXSSO\FKDLQ'HYHORSLQJDPHWKRGRORJ\6HFXULW\-RXUQDO  
%HOOL]]L-$&URZOH\$( +DVW\5:  7KHHIIHFWVRIFRORULQVWRUHGHVLJQ
-RXUQDORI5HWDLOLQJ  
%HQQ6,  3ULYDF\IUHHGRPDQGUHVSHFWIRUSHUVRQV,Q5-3HQQRFN -:&KDSPDQ
(GV 3ULYDF\DQGSHUVRQDOLW\ SS 1HZ%UXQVZLFN7UDQVDFWLRQ3XEOLVKHUV
%HUJPDQ%$  7KHHIIHFWVRIJURXSVL]HSHUVRQDOVSDFHDQGVXFFHVVIDLOXUHRQ
SK\VLRORJLFDODURXVDOWHVWSHUIRUPDQFHDQGTXHVWLRQQDLUHUHVSRQVHV'RFWRUDO
'LVVHUWDWLRQ  8QLYHUVLW\0LFURILOP7HPSOH8QLYVHUVLW\3KLODGHOSKLD









%H]DZDGD5%DODFKDQGHU6.DQQDQ3. 6KDQNDU9  &URVV&DWHJRU\HIIHFWVRI
DLVOHDQGGLVSOD\SODFHPHQWV$VSDWLDOPRGHOLQJDSSURDFKDQGLQVLJKWV-RXUQDORI
0DUNHWLQJ  
%ODWWEHUJ5&(SSHQ*' /LHEHUPDQ-  $WKHRUHWLFDODQGHPSLULFDOHYDOXDWLRQRI
SULFHGHDOVIRUFRQVXPHUQRQGXUDEOHV-RXUQDORI0DUNHWLQJ :LQWHU 
%ORRP310LOQH*5 $GOHU5  $YRLGLQJPLVXVHRIQHZLQIRUPDWLRQ
WHFKQRORJLHV/HJDODQGVRFLHWDOFRQVLGHUDWLRQV-RXUQDORI0DUNHWLQJ  
%RRWK%XWWHUILHOG0  6WLIOHRUVWLPXODWH"7KHHIIHFWVRIFRPPXQLFDWLRQWDVNVWUXFWXUHRQ
DSSUHKHQVLYHDQGQRQDSSUHKHQVLYHVWXGHQWV&RPPXQLFDWLRQ(GXFDWLRQ  
%RZHV%'  7KHHIIHFWVRIHPRWLRQDQGWLPHWRVKRSRQVKRSSLQJEHKDYLRXULQDQ
LQWHUQDWLRQDODLUSRUWWHUPLQDO*ULIILWK8QLYHUVLW\
%UDQVFRPEH15 :DQQ'/  &ROOHFWLYHVHOIHVWHHPFRQVHTXHQFHVRIRXWJURXS
GHUHRJDWLRQZKHQDYDOXHGVRFLDOLGHQWLW\LVRQWULDO(XURSHDQ-RXUQDORI6RFLDO
3V\FKRORJ\  
%UDQVFRPEH15(OOHPHUV16SHDUV5 'RRVMH%  7KHFRQWH[WDQGFRQWHQWRI
VRFLDOLGHQWLW\WKUHDW,Q15(OOHPHUV56SHDUV %'RRVMH (GV 6RFLDOLGHQWLW\
&RQWH[WFRPPLWPHQWFRQWHQW SS 2[IRUG%ODFNZHOO
%UHKP-:  $WKHRU\RISV\FKRORJLFDOUHDFWDQFH1HZ<RUN$FDGHPLF3UHVV
%UHKP-:  &RQWUROLWVORVVDQGSV\FKRORJLFDOUHDFWDQFH,Q*:HDU\)*OHLFKHU 
./0DUVK (GV &RQWURODQGPRWLYDWLRQDQGVRFLDOFRJQLWLRQ 9ROSS 1HZ
<RUN6SULQJHU
%UHKP66 %UHKP-:  3V\FKRORJLFDOUHDFWDQFH$WKHRU\RIIUHHGRPDQGFRQWURO
1HZ<RUN$FDGHPLF3UHVV









%URQQHQEHUJ%- 9DQKRQDFNHU:5  /LPLWHGFKRLFHVHWVORFDOSULFHUHVSRQVHDQG
LPSOLHGPHDVXUHVRISULFHFRPSHWLWLRQ-RXUQDORI0DUNHWLQJ5HVHDUFK  
%URZQ%% $OWPDQ,  7HUULWRULDOLW\EXUJODU\'HIHQVLEOHVSDFHDQGUHVLGHQWLDODQG
HQYLURQPHQWDODQDO\VLV-RXUQDORI(QYLURQPHQWDO3V\FKRORJ\
%URZQ6: *DXOGHQ&)  5HSOLFDWLRQDQGWKHRU\GHYHORSPHQW,Q6:%URZQ 
53)LVN (GV 'LVWLQJXLVKHG(VVD\VLQ0DUNHWLQJ7KHRU\1HZ<RUN-RKQ:LOH\DQG
6RQV
%UXQHU*&,,  &RPEDWLQJVFDOHSUROLIHUDWLRQ-RXUQDORI7DUJHWLQJ0HDVXUHPHQWDQG
$QDO\VLVIRU0DUNHWLQJ  
%XUJRRQ-.  3ULYDF\DQGFRPPXQLFDWLRQ,Q0%XUJRRQ (G &RPPXQLFDWLRQ
<HDUERRN 9RO %HYHUO\+LOOV&$6DJH
%XUJRRQ-.3DUURWW5/H3LRUH%$.HOOH\'/:DOWKHU-% 3HUU\'  
0DLQWDLQLQJDQGUHVWRULQJSULYDF\WKURXJKFRPPXQLFDWLRQLQGLIIHUHQWW\SHVRI
UHODWLRQVKLSV-RXUQDORI6RFLDODQG3HUVRQDO5HODWLRQVKLSV  
%XUPDQ% %LVZDV$3DUWLWLRQHGSULFLQJ&DQZHDOZD\VGLYLGHDQGSURVSHU"-RXUQDORI
5HWDLOLQJ  
%XVV$+  6HOIFRQVFLRXVQHVVDQGVRFLDODQ[LHW\6DQ)UDQFLVFR&$:+)UHHPDQ
&DPSEHOO'7 )LVNH':  &RQYHUJHQWDQGGLVFULPLQDQWYDOLGDWLRQE\WKH
PXOWLWUDLWPXOWLPHWKRGPDWUL[3V\FKRORJLFDO%XOOHWLQ  
&DVK'&ODUN:&$OFRFN)'LFNVRQ10(FNOH\1 -DJHU-  6DOLHQFH
FUHGLELOLW\OHJLWLPDF\DQGERXQGHUDULHV/LQNLQJUHVHDUFKDVVHVVPHQWDQGGHFLVLRQ
PDNLQJ5HWULHYHGIURPKWWSVVUQFRPDEVWUDFW RU
KWWSG[GRLRUJVVUQ









&%6  +RZSULYDWHLVWKDWGUHVVLQJURRP"5HWULHYHGIURP
KWWSGIZFEVORFDOFRPKRZSULYDWHLVWKDWGUHVVLQJURRPQRWDVPXFKDV
\RXGWKLQN
&KDQ36 3ROODUG'  6XFFHHGLQJLQWKHGRWFRPHFRQRP\&KDOOHQJHVIRUEULFNDQG
PRUWDUFRPSDQLHV,QWHUQDWLRQDO-RXUQDORI0DQDJHPHQW  
&KDQGURQ3+XWFKLQVRQ-:%UDGORZ(7 <RXQJ6+  'RHVLQVWRUH
PDUNHWLQJZRUN"(IIHFWVRIWKHQXPEHUDQGSRVLWLRQRIVKHOIIDFLQJVRQEUDQGDWWHQWLRQ
DQGHYDOXDWLRQDWWKHSRLQWRISXUFKDVH-RXUQDORI0DUNHWLQJ  
&KDQJ&  :KHQVHUYLFHIDLOV7KHUROHRIWKHVDOHVSHUVRQDQGWKHFXVWRPHU3V\FKRORJ\
DQG0DUNHWLQJ  
&KDSPDQ3 7HPSODU6  6FRSLQJWKHFRQWH[WXDOLVVXHVWKDWLQIOXHQFHVKULQNDJH
PHDVXUHPHQW,QWHUQDWLRQDO-RXUQDORI5HWDLODQG'LVWULEXWLRQ0DQDJHPHQW  

&KHYDOLHU0  ,QFUHDVHLQVDOHVGXHWRLQVWRUHGLVSOD\-RXUQDORI0DUNHWLQJ5HVHDUFK
  
&KXUFKLOO*$  $SDUDGLJPIRUGHYHORSLQJEHWWHUPHDVXUHVRIPDUNHWLQJFRQVWUXFWV
-RXUQDORI0DUNHWLQJ5HVHDUFK  
&ODUNH*(\UH+ *X\&  'HULYLQJLQGLFDWRUVRIDFFHVVWRIRRGUHWDLOSURYLVLRQLQ
%ULWLVKFLWLHV6WXGLHVRI&DUGLII/HHGVDQG%UDGIRUG8UEDQ6WXGLHV  
&OHH0$ :LFNOXQG5$  &RQVXPHUEHKDYLRUDQGSV\FKRORJLFDOUHDFWDQFH
-RXUQDORI&RQVXPHU5HVHDUFK  
&RKHQ(  (QYLURQPHQWDORULHQWDWLRQV$PXOWLGLPHQVLRQDODSSURDFKWRVRFLDOHFRORJ\
&XUUHQW$QWKURSRORJ\









&RQJHU-& )DUUHOO$'  %HKDYLRUDOFRPSRQHQWVRIKHWHURVRFLDOVNLOOV%HKDYLRU
7KHUDS\  
&RQW\/*LPPLJ'%HOOHWLHU&*HRUJH1 +XJXHW3  7KHFRVWRIEHLQJ
ZDWFKHG6WURRSLQWHUIHUHQFHLQFUHDVHVXQGHUFRQFRPLWDQWH\HFRQWDFW&RJQLWLRQ  

&RQYHUVH-0 3UHVVHU6  6XUYH\TXHVWLRQV+DQGFUDIWLQJWKHVWDQGDUGL]HG
TXHVWLRQQDLUH%HYHUO\+LOOV6DJH
&RXSODQG-&7HNFKDQGDQH\-55DQJDVZDP\$ 6LPSVRQ7:  :HEVLWHVDV
SHUVRQDOLWLHVDQGSOD\JURXQGVWKHLUHIIHFWVRQEUDQGLPDJH:RUNLQJSDSHU
&RXWWV/0 6FKQHLGHU):  9LVXDOEHKDYLRULQDQXQIRFXVHGLQWHUDFWLRQDVD
IXQFWLRQRIVH[DQGGLVWDQFH-RXUQDORI([SHULPHQWDO6RFLDO3V\FKRORJ\  
&URFNHU- *DUFLD-$  'RZQZDUGDQGXSZDUGVSLUDOVLQLQWHUJURXSLQWHUDFWLRQV
7KHUROHRIHJRV\WHPDQGHFRV\VWHPJRDOV,Q7'1HOVRQ (G +DQGERRNRISUHMXGLFH
VWHUHRW\SLQJDQGGLVFULPLQDWLRQ SS 1HZ<RUN3V\FKRORJ\3UHVV
'DKO':0DQFKDQGD59 $UJR--  (PEDUUDVVPHQWLQFRQVXPHUSXUFKDVH7KH
UROHVRIVRFLDOSUHVHQFHDQGSXUFKDVHIDPLOLDULW\7KH-RXUQDORI&RQVXPHU5HVHDUFK
  
'DO\6  %HKDYLRXUDOFRUUHODWHVRIVRFLDODQ[LHW\%ULWLVK-RXUQDORI6RFLDODQG&OLQLFDO
3V\FKRORJ\  
G $VWRXV$  ,UULWDWLQJDVSHFWVRIWKHVKRSSLQJHQYLURQPHQW-RXUQDORI%XVLQHVV
5HVHDUFK  
G $VWRXV$0DOWDLV- 5REHUJH&  &RPSXOVLYHEX\LQJWHQGHQFLHVRIDGROHVFHQW
FRQVXPHUV$GYDQFHVLQ&RQVXPHU5HVHDUFK









'HDQ/0:LOOLV)1 /D5RFFR-0  ,QYDVLRQRISHUVRQDOVSDFHDVDIXQFWLRQRI
DJHVH[DQGUDFH3V\FKRORJLFDO5HSRUWV
'HLJKWRQ-5L]OH\5 .HDQH6  5HVHDUFKSULRULWLHVRIWKH0DUNHWLQJ6FLHQFH
,QVWLWXWH0DUNHWLQJ6FLHQFH  
'HVRU-$  7RZDUGDSV\FKRORJLFDOWKHRU\RIFURZGLQJ-RXUQDORI3HUVRQDOLW\DQG
6RFLDO3V\FKRORJ\
'HXWVFK0 *HUDUG+%  $VWXG\RIQRUPDWLYHDQGLQIRUPDWLRQDOVRFLDOLQIOXHQFH
XSRQLQGLYLGXDOMXGJPHQW-RXUQDORI$EQRUPDODQG6RFLDO3V\FKRORJ\
'HYLQH3*  6WHUHRW\SHVDQGSUHMXGLFH7KHLUDXWRPDWLFDQGFRQWUROOHGFRPSRQHQWV
-RXUQDORI3HUVRQDOLW\DQG6RFLDO3V\FKRORJ\
'LFNVRQ35 6DZ\HU$*  3RLQWRI3XUFKDVHEHKDYLRUDQGSULFHSHUFHSWLRQVRI
VXSHUPDUNHWVKRSSHUV&DPEULGJH0$0DUNHWLQJ6FLHQFH,QVWLWXWH
'LOODUG-3 6KHQ/  2QWKHQDWXUHRIUHDFWDQFHDQGLWVUROHLQSHUVXDVLYHKHDOWK
FRPPXQLFDWLRQ&RPPXQLFDWLRQ0RQRJUDSKV
'LOOPDQ'  (OHPHQWVRIWKHWDLORUHGGHVLJQPHWKRG1HZ<RUN:LOH\
'RGVRQ-$7\ERXW$ 6WHUQWKDO%  ,PSDFWRIGHDOVDQGGHDOUHWUDFWLRQRQEUDQG
VZLWFKLQJ-RXUQDORI0DUNHWLQJ5HVHDUFK )HEUXDU\ 
'RQRYDQ5-5RVVLWHU-50DUFRRO\Q* 1HVGDOH$  6WRUHDWPRVSKHUHDQG
SXUFKDVLQJEHKDYLRU-RXUQDORI5HWDLOLQJ  
'RQWKX1 *LOOLODQG'  7KHLQIRPHUFLDOVKRSSHU-RXUQDORI$GYHUWLVLQJ5HVHDUFK
 0DUFK$SULO 
'RW\+' *OLFN:+  &RPPRQPHWKRGVELDV'RHVFRPPRQPHWKRGVYDULDQFH
UHDOO\ELDVUHVXOWV"2UJDQL]DWLRQDO5HVHDUFK0HWKRGV 2FWREHU 









'UH]H;+RFK6- 3XUN0(  6KHOIPDQDJHPHQWDQGVSDFHHODVWLFLW\-RXUQDORI
5HWDLOLQJ  
'XEH/ 0RUJDQ06  7UHQGHIIHFWVDQGJHQGHUGLIIHUHQFHVLQUHWURVSHFWLYH
MXGJPHQWVRIFRQVXPSWLRQHPRWLRQV-RXUQDORI&RQVXPHU5HVHDUFK 6HSWHPEHU 

(DUO\VRFLDOFRJQLWLRQ8QGHUVWDQGLQJRWKHUVLQWKHILUVWPRQWKVRIOLIH  0DKZDK1-
/DZUHQFH(UOEDXP$VVRFLDWHV,QF
(OOHPHUV1:LONH+ .QLSSHQEHUJ$9  (IIHFWVRIWKHOHJLWLPDF\RIORZJURXSRU
LQGLYLGXDOVWDWXVRQLQGLYLGXDODQGFROOHFWLYHVWDWXVHQKDQFHPHQWVWUDWHJLHV-RXUQDORI
3HUVRQDOLW\DQG6RFLDO3V\FKRORJ\  
(OOVZRUWK3&&DUOVPLWK-0 +HQVRQ$  7KHVWDUHDVDVWLPXOXVWRIOLJKWLQKXPDQ
VXEMHFWV$VHULHVRIILHOGH[SHULPHQWV-RXUQDORI3HUVRQDOLW\DQG6RFLDO3V\FKRORJ\
  
(OOVZRUWK3& &DUOVPLWK-0  (IIHFWVRIH\HFRQWDFWDQGYHUEDOFRQWHQWRQ
DIIHFWLYHUHVSRQVHWRDG\DGLFLQWHUDFWLRQ-RXUQDORI3HUVRQDOLW\DQG6RFLDO3V\FKRORJ\
  
(OVEDFK.'  5HODWLQJSK\VLFDOHQYLURQPHQWWRVHOIFDWHJRUL]DWLRQVLGHQWLW\WKUHDWDQG
DIILUPDWLRQLQDQRQWHUULWRULDORIILFHVSDFH$GPLQLVWUDWLYH6FLHQFH4XDUWHUO\  

(QJV5 +DQVRQ'-  5HDFWDQFHWKHRU\$WHVWZLWKFROOHJLDWHGULQNLQJ
3V\FKRORJLFDO5HSRUWV
(URJOX6$ 0DFKOHLW.$  $QHPSLULFDOVWXG\RIUHWDLOFURZGLQJ$QWHFHGHQWVDQG
FRQVHTXHQFHV-RXUQDORI5HWDLOLQJ  









(URJOX6$0DFKOHLW. %DUU7)  3HUFHLYHGUHWDLOFURZGLQJDQGVKRSSLQJ
VDWLVIDFWLRQWKHUROHRIVKRSSLQJYDOXHV-RXUQDORI%XVLQHVV5HVHDUFK  
GRLMMEXVUHV
(URJOX6 +DUUHOO*'  5HWDLOFURZGLQJ7KHRUHWLFDODQGVWUDWHJLFLPSOLFDWLRQV
-RXUQDORI5HWDLOLQJ  
(WKLHU. 'HDX[.  +LVSDQLFVLQLY\$VVHVVLQJLGHQWLW\DQGSHUFHLYHGWKUHDW6H[
5ROHV  
(YDQV*: :HQHU5(  &URZGLQJDQGSHUVRQDOVSDFHLQYDVLRQRQWKHWUDLQ3OHDVH
GRQ WPDNHPHVLWLQWKHPLGGOH-RXUQDORI(QYLURQPHQWDO3V\FKRORJ\  
(YHUDUG$ *DOOHWWD')  +RZSUHVHQWDWLRQIODZVDIIHFWSHUFHLYHGVLWHTXDOLW\WUXVW
DQGLQWHQWLRQWRSXUFKDVHIURPDQRQOLQHVWRUH-RXUQDORI0DQDJHPHQW,QIRUPDWLRQ
6\VWHPV  
)DVVLQJHU5(  8VHRIVWUXFWXUDOHTXDWLRQPRGHOLQJLQFRXQVHOLQJSV\FKRORJ\UHVHDUFK
-RXUQDORI&RXQVHOLQJ3V\FKRORJ\  
)HOLSH1 6RPPHU5  ,QYDVLRQVRISHUVRQDOVSDFH6RFLDO3UREOHPV
)HQLJVWHLQ$ 9DQDEOH3$  3DUDQRLDDQGVHOIFRQVFLRXVQHVV-RXUQDORI3HUVRQDOLW\
DQG6RFLDO3V\FKRORJ\  
)LVKEHLQ0 $M]HQ,  %HOLHIDWWLWXGHLQWHQWLRQDQGEHKDYLRU$QLQWURGXFWLRQWR
WKHRU\DQGUHVHDUFK5HDGLQJ$GGLVRQ:HVOH\3XE&R
)ODYLDQ& *XLQDOLX0  &RQVXPHUWUXVWSHUFHLYHGVHFXULW\DQGSULYDF\SROLF\7KUHH
EDVLFHOHPHQWVRIOR\DOW\WRDZHEVLWH,QGXVWULDO0DQDJHPHQWDQG'DWD6\WHPV  










)RGG\:+ )LQLJKDQ:5  7KHFRQFHSWRISULYDF\IURPDV\PEROLFLQWHUDFWLRQ
SHUVSHFWLYH-RXUQDOIRUWKH7KHRU\RI6RFLDO%HKDYLRU  
)RUQHOO& /DUFNHU')  6WUXFWXUDOHTXDWLRQPRGHOVZLWKXQREVHUYDEOHYDULDEOHVDQG
PHDVXUHPHQWHUURU$OJHEUDDQGVWDWLVWLFV-RXUQDORI0DUNHWLQJ5HVHDUFK  

)RUV\WKH60 6KL%  &RQVXPHUSDWURQDJHDQGULVNSHUFHSWLRQVLQLQWHUQHWVKRSSLQJ
-RXUQDORI%XVLQHVV5HVHDUFK  
)UDQNHO51DVOXQG' %ROXPROH<  7KHZKLWHVSDFHRIORJLVWLFVUHVHDUFK$ORRN
DWWKHUROHRIPHWKRGVXVDJH-RXUQDORI%XVLQHVV/RJLVWLFV  
)URPPH'. %HDP'&  'RPLQDQFHDQGVH[GLIIHUHQFHVLQQRQYHUEDOUHVSRQVHV
WRGLIIHUHQWLDOH\HFRQWDFW-RXUQDORI5HVHDUFKLQ3HUVRQDOLW\  
)U\$0 :LOOLV)1  ,QYDVLRQRISHUVRQDOVSDFHDVDIXQFWLRQRIWKHDJHRIWKH
LQYDGHU7KH3V\FKRORJLFDO5HFRUG  
*DJQRQ-3 2VWHUKDXV-7  5HVHDUFKQRWH(IIHFWLYHQHVVRIIORRUGLVSOD\VRQWKH
VDOHVRIUHWDLOSURGXFWV-RXUQDORI5HWDLOLQJ  
*DUYHU06 0HQW]HU-7  /RJLVWLFVUHVHDUFKPHWKRGVHPSOR\LQJVWUXFWXUDOHTXDWLRQ
PRGHOLQJWRWHVWIRUFRQVWUXFWYDOLGLW\-RXUQDORI%XVLQHVV/RJLVWLFV  
*DVNL-RKQ)  ,QWHUUHODWLRQVDPRQJDFKDQQHOHQWLW\ VSRZHUVRXUFHV,PSDFWRIWKH
H[HUFLVHRIUHZDUGDQGFRHUFLRQRQH[SHUWUHIHUHQWDQGOHJLWLPDWHSRZHUVRXUFHV-RXUQDO
RI0DUNHWLQJ5HVHDUFK  
*DVNLQ- 0DUFK &RPPRQPHWKRGELDV>2QOLQHYLGHRFOLS@5HWULHYHGIURP
KWWSZZZ\RXWXEHFRPZDWFK"Y Z]=&%O5;RJ









*HRUJH-RKQ  $QHPSLULFDOLQYHVWLJDWLRQRIVRPHDQWHFHGHQWVRIRSSRUWXQLVPLQD
PDUNHWLQJFKDQQHO-RXUQDORI0DUNHWLQJ5HVHDUFK  
*KDUDHL)015DILHLDQ0 -DODONDPDOL1  ,QYHVWLJDWLQJFURVVFXOWXUDO
GLIIHUHQFHVLQWKHSULYDF\UHJXODWLRQDQGSHUFHSWLRQRIFURZGLQJ1RUWKHUQDQG<D]GL
ZRPHQLQ,UDQ3URFHGLD6RFLDODQG%HKDYLRUDO6FLHQFHV
*LORYLFK7 6DYLWVN\.  7KHVSRWOLJKWHIIHFWDQGWKHLOOXVLRQRIWUDQVSDUHQF\
(JRFHQWULFDVVHVVPHQWVRIKRZZHDUHVHHQE\RWKHUV&XUUHQW'LUHFWLRQVLQ3V\FKROJLFDO
6FLHQFH  
*LORYLFK7.UXJHU- 0HGYHF9+  7KHVSRWOLJKWHIIHFWUHYLVLWHG2YHUHVWLPDWLQJ
WKHPDQLIHVWYDULDELOLW\RIRXUDFWLRQVDQGDSSHDUDQFH-RXUQDORI([SHULPHQWDO6RFLDO
3V\FKRORJ\  
*LORYLFK70HGYHF9+ 6DYLWVN\.  7KHVSRWOLJKWHIIHFWLQVRFLDOMXGJHPHQW$Q
HJRFHQWULFELDVLQHVWLPDWHVRIWKHVDOLHQFHRIRQH VRZQDFWLRQVDQGDSSHDUDQFH-RXUQDO
RI3HUVRQDOLW\DQG6RFLDO3V\FKRORJ\  
*ODVHU%*  7KHRUHWLFDOVHQVLWLYLW\$GYDQFHVLQWKHPHWKRGRORJ\RIJURXQGHGWKHRU\
0LOO9DOOH\6RFLRORJ\3UHVV
*ODVJRZ5( $UNRZLW]+  7KHEHKDYLRUDODVVHVVPHQWRIPDOHDQGIHPDOHVRFLDO
FRPSHWHQFHLQG\DGLFKHWHURVH[XDOLQWHUDFWLRQV%HKDYLRU7KHUDS\  
*RIIPDQ(  5HODWLRQVLQSXEOLF1HZ<RUN%DVLF%RRNV
*ROGLQ350DQEHU7+DNLPL6&DQOL7 *URVV--  1HXUDOEDVHVRIVRFLDO
DQ[LHW\GLVRUGHU(PRWLRQDOUHDFWLYLW\DQGFRJQLWLYHUHJXODWLRQGXULQJVRFLDODQGSK\VLFDO
WKUHDW$UFKLYHVRI*HQHUDO3V\FKLDWU\  









*RRGVWHLQ5&  83&VFDQQHUSULFLQJV\VWHPV$UHWKH\DFFXUDWH"-RXUQDORI0DUNHWLQJ
  
*RRGZLQ&  3ULYDF\5HFRJQLWLRQRIDFRQVXPHUULJKW-RXUQDORI3XEOLF3ROLF\DQG
0DUNHWLQJ  
*UDFH'  $QH[DPLQDWLRQRIFRQVXPHUHPEDUUDVVPHQWDQGUHSDWURQDJHLQWHQWLRQVLQWKH
FRQWH[WRIHPRWLRQDOVHUYLFHHQFRXQWHUV-RXUQDORI5HWDLOLQJDQG&RQVXPHU6HUYLFHV
  
*UHHQODQG6- 0F*ROGULFN3-  $WPRVSKHULFVDWWLWXGHVDQGEHKDYLRU0RGHOOLQJ
WKHLPSDFWRIGHVLJQHGVSDFH,QWHUQDWLRQDO5HYLHZRI5HWDLO'LVWULEXWLRQDQG&RQVXPHU
5HVHDUFK  
*UHZDO50HKWD5 .DUGHV)5  7KHWLPLQJRIUHSHDWSXUFKDVHVRIFRQVXPHU
GXUDEOHJRRGV7KHUROHRIIXQFWLRQDOEDVHVRIFRQVXPHUDWWLWXGHV-RXUQDORI0DUNHWLQJ
5HVHDUFK )HEUXDU\ 
*URVV+  3ULYDF\DQGDXWRQRP\,Q5-3HQQRFN -:&KDSPDQ (GV 3ULYDF\DQG
3HUVRQDOLW\ SS 1HZ%UXQVZLFN7UDQVDFWLRQ3XEOLVKHUV
*URVVEDUW6+DPSWRQ55DPPRKDQ% /DSLGXV56  (QYLURQPHQWDOGLVSRVLWLRQV
DQGFXVWRPHUUHVSRQVHWRVWRUHDWPRVSKHULFV-RXUQDORI%XVLQHVV5HVHDUFK  

*XDGDJQL30 /LWWOH-'  $ORJLWPRGHORIEUDQGFKRLFHFDOLEUDWHGRQVFDQQHUGDWD
0DUNHWLQJ6FLHQFH 6XPPHU 
*XHJXHQ1 -DFRE&  7KHHIIHFWRIWDFWLOHVWLPXODWLRQRQWKHSXUFKDVLQJEHKDYLRXU
RIFRQVXPHUV$QH[SHULPHQWDOVWXG\LQDQDWXUDOVHWWLQJ,QWHUQDWLRQDO-RXUQDORI
0DQDJHPHQW  









+DDJ(9'  2QSULYDF\,Q5-3HQQRFN -:&KDSPDQ (GV 3ULYDF\DQG
3HUVRQDOLW\ SS 1HZ%UXQVZLFN7UDQVDFWLRQDO3XEOLVKHUV
+DLU-)-U$QGHUVRQ5(7DWKDP5/ %ODFN:&  0XOWLYDULDWHGDWDDQDO\VLV
WK(G8SSHU6DGGOH5LYHU1-3UHQWLFH+DOO
+DUH% 7RPDVHOOR0  +XPDQOLNHVRFLDOVNLOOVLQGRJV"7UHQGVLQ&RJQLWLYH
6FLHQFHV  
+DUSHU5*:LHQV$1 0DWDUD]RR-'  1RQYHUEDOFRPPXQLFDWLRQ7KHVWDWHRI
WKHDUW1HZ<RUN:LOH\
+DUUHOO*' +XWW0'  %X\HUEHKDYLRUXQGHUFRQGLWLRQVRIFURZGLQJ$QLQLWLDO
IUDPHZRUN3DSHUSUHVHQWHGDWWKH$VVRFLDWLRQIRU&RQVXPHU5HVHDUFK&LQFLQQDWL2+
+DUUHOO*'+XWW0' $QGHUVRQ-&  3DWKDQDO\VLVRIEX\HUEHKDYLRUXQGHU
FRQGLWLRQVRIFURZGLQJ-RXUQDORI0DUNHWLQJ5HVHDUFK
+DWFKHU/  $VWHSE\VWHSDSSURDFKWRXVLQJWKH6$6V\VWHPIRUIDFWRUDQDO\VLVDQG
VWUXFWXUDOHTXDWLRQPRGHOLQJ6DV,QVWLWXWH
+DXVNQHFKW'5  0HDVXUHPHQWVFDOHVLQFRQVXPHUVDWLVIDFWLRQGLVVDWLVIDFWLRQ
&''DQG&%
+D\HV$)  %H\RQG%DURQDQG.HQQ\6WDWLVWLFDOPHGLDWLRQDQDO\VLVLQWKHQHZ
PLOOHQQLXP&RPPXQLFDWLRQ0RQRJUDSKV  
+HGLJHU+  :LOGDQLPDOVLQFDSWLYLW\/RQGRQ%XWWHUZRUWKDQG&R
+HOZHJ/DUVHQ0 &ROOLQV%(  7KH8&/$PXOWLGLPHQVLRQDOFRQGRPDWWLWXGHV
VFDOH'RFXPHQWLQJWKHFRPSOH[GHWHUPLQDQWVRIFRQGRPXVHLQFROOHJHVWXGHQWV+HDOWK
3V\FKRORJ\  









+HVV5/-U*DQHVDQ6 .OHLQ10  ,QWHUDFWLRQDOVHUYLFHIDLOXUHVLQDSVHXGR
UHODWLRQVKLS7KHUROHRIRUJDQL]DWLRQDODWWULEXWLRQV-RXUQDORI5HWDLOLQJ  
+RFNLQJ-(6WDFNV': 0F'HUPRWW67  &RPPXQLFDWLRQUHVHDUFK UGHG 
%RVWRQ3HUVRQ(GXFDLWRQ,QF
+RJJ0$  6RFLDOLGHQWLW\,Q05/HDU\ -37DQJQH\ (GV +DQGERRNRI6HOIDQG
,GHQWLW\ SS 1HZ<RUN*XLOIRUG3UHVV
+RJJ0$7HUU\'- :KLWH.0  $WDOHRIWZRWKHRULHV$FULWLFDOFRPSDULVRQ
RILGHQWLW\WKHRU\ZLWKVRFLDOLGHQWLW\WKHRU\6RFLDO3V\FKRORJ\4XDUWHUO\  

+ROPVWURP' 2FWREHU &RQWUROOLQJFRPSXOVLYHVSHQGLQJ$PHULFDQ:D\SS
+X+ -DVSHU&5  6RFLDOFXHVLQWKHVWRUHHQYLURQPHQWDQGWKHLULPSDFWRQVWRUH
LPDJH,QWHUQDWLRQDO-RXUQDORI5HWDLODQG'LVWULEXWLRQ0DQDJHPHQW  
+XL0. %DWHVRQ-(*  3HUFHLYHGFRQWURODQGWKHHIIHFWVRIFURZGLQJDQG
FRQVXPHUFKRLFHRQWKHVHUYLFHH[SHULHQFH-RXUQDORI&RQVXPHU5HVHDUFK  

+XL0.'XEH/ &KHEDW-&  7KHLPSDFWRIPXVLFRQFRQVXPHUV UHDFWLRQWR
ZDLWLQJIRUVHUYLFHV-RXUQDORI5HWDLOLQJ  
+XL6.%UDGORZ(7 )DGHU36  7HVWLQJEHKDYLRUDOK\SRWKHVHVXVLQJDQ
LQWHJUDWHGPRGHORIJURFHU\VWRUHVKRSSLQJSDWKDQGSXUFKDVHEHKDYLRU-RXUQDORI
&RQVXPHU5HVHDUFK  
+XPSKUH\V$ /DWRXU.$  )UDPLQJWKHJDPH$VVHVVLQJWKHLPSDFWRIFXOWXUDO
UHSUHVHQWDWLRQVRQFRQVXPHUSHUFHSWLRQVRIOHJLWLPDF\-RXUQDORI&RQVXPHU5HVHDUFK
 'HFHPEHU '2,









+XPSKUH\V$  6HPLRWLFVWUXFWXUHDQGWKHOHJLWLPDWLRQRIFRQVXPSWLRQSUDFWLFHV7KH
FDVHRIFDVLQRJDPEOLQJ-RXUQDORI&RQVXPHU5HVHDUFK 2FWREHU 
,QPDQ--0F$OLVWHU/ +R\HU:'  3URPRWLRQVLJQDO3UR[\IRUDSULFHFXW"
-RXUQDORI&RQVXPHU5HVHDUFK -XQH 
,WWHOVRQ:+3URVKDQVN\+0 5LYOLQ/*  $VWXG\RIEHGURRPXVHRQWZR
SV\FKLDWULFZDUGV+RVSLWDODQG&RPPXQLW\3V\FKLDWU\  
-DQLV,/ 0DQQ/  'HFLVLRQPDNLQJ$SV\FKRORJLFDODQDO\VLVRIFRQIOLFWFKRLFH
DQGFRPPLWPHQW1HZ<RUN)UHH3UHVV
-HQNLQV5  &DWHJRUL]DWLRQ,GHQWLW\VRFLDOSURFHVVDQGHSLVWHPRORJ\&XUUHQW6RFLRORJ\
  
-HWWHQ-3RVWPHV7 0F$XOLIIH%-  :H UHDOOLQGLYLGXDOV*URXSQRUPVRI
LQGLYLGXDOLVPDQGFROOHFWLYLVPOHYHOVRILGHQWLILFDWLRQDQGLGHQWLW\WKUHDW(XURSHDQ
-RXUQDORI6RFLDO3V\FKRORJ\  
-RXUDUG60  6RPHSV\FKRORJLFDODVSHFWVRISULYDF\/DZDQG&RQWHPSRUDU\3UREOHPV
  
.DOPD$  *D]LQJLQWULDGV$SRZHUIXOVLJQDOLQIORRUDSSRUWLRQPHQW%ULWLVK-RXUQDORI
6RFLDO3V\FKRORJ\  
.DQDJD.5  7KHUHODWLRQVKLSEHWZHHQLQYDVLRQRISHUVRQDOVSDFHDQGVWUHVV+XPDQ
5HODWLRQV  
.DSODQ* 5RJHUV/-  3DWWHUQVRIJD]LQJLQRUDQJXWDQV 3RQJR3\JDPHXV 
,QWHUQDWLRQDO-RXUQDORI3ULPDWRORJ\  









.DSODQ00  (IIHFWVRIDGROHVFHQWVSDFHVKDULQJH[SHULHQFHRQSULYDF\UHODWHG
GRUPLWRU\EHKDYLRUV $'LVVHUWDWLRQ$EVWUDFWV,QWHUQDWLRQDO 'RFWRUDO'LVHUWDWLRQ
%RVWRQ8QLYHUVLW\*UDGXDWH6FKRRO
.D\D1 :HEHU0-  &URVV&XOWXUDOGLIIHUHQFHVLQWKHSHUFHSWLRQRIFURZGLQJDQG
SULYDF\UHJXODWLRQ$PHULFDQDQG7XUNLVKVWXGHQWV-RXUQDORI(QYLURQPHQWDO
3V\FKRORJ\  
.HOOHU- 3IDWWKHLFKHU6  9LJLODQWVHOIUHJXODWLRQFXHVRIEHLQJZDWFKHGDQG
FRRSHUDWLYHQHVV(XURSHDQ-RXUQDORI3HUVRQDOLW\  
.HUOLQJHU)1 /HH+%  )RXQGDWLRQVRIEHKDYLRUDOUHVHDUFK WKHG )RUW:RUWK
+DUFRXUW&ROOHJH3XEOLVKHUV
.HUU,%LQQLH0 $RNL&  7HVVOLQJRQP\EUDLQ7KHIXWXUHRIOLHGHWHFWLRQDQG
EUDLQSULYDF\LQWKHFULPLQDOMXVWLFHV\VWHP&DQDGLDQ-RXUQDORI&ULPLQRORJ\DQG
&ULPLQDO-XVWLFH  
.OHLQNH&/  *D]HDQGH\HFRQWDFW$UHVHDUFKUHYLHZ3V\FKRORJLFDO%XOOHWLQ  

.OHLQNH&/ 7D\ORU&  (YDOXDWLRQRIRSSRVLWHVH[SHUVRQDVDIXQFWLRQRIJD]LQJ
VPLOLQJDQGIRUZDUGOHDQ7KH-RXUQDORI6RFLDO3V\FKRORJ\  
.RK56FKXVWHU(: /DP1  3UHGLFWLRQGHWHFWLRQDQGSURRI$QLQWHJUDWHG
DXWL,'VROXWLRQWRUHWDLOWKHIW:KLWH3DSHU$XWR,'/DE8QLYHUVLW\RI&DPEULGJH
&DPEULGJH
.RQHFQL9-/LEXVHU/0RUWRQ+ (EEHVHQ(%  (IIHFWVRIDYLRODWLRQRI
SHUVRQDOVSDFHRQHVFDSHDQGKHOSLQJUHVSRQVHV-RXUQDORI([SHULPHQWDO6RFLDO
3V\FKRORJ\  









.RQH\D0  7KHVSDWLDOG\QDPLFVRIFODVVURRPHQYLURQPHQWV0F*LOO-RXUQDORI
(GXFDWLRQ  
.RWOHU3  $WPRVSKHULFVDVDPDUNHWLQJWRRO-RXUQDORI5HWDLOLQJ  
.ULVKQD$(OGHU56 &DOGDUD&  )HPLQLQHWRVPHOOEXWPDVFXOLQHWRWRXFK"
0XOWLVHQVRU\FRQJUXHQFHDQGLWVHIIHFWRQWKHDHVWKHWLFH[SHULHQFH-RXUQDORI&RQVXPHU
3V\FKRORJ\  
.XFXN68 0DGGX[5&  7KHUROHRIWKHLQWHUQHWRQIUHHULGLQJ$QH[SORUDWRU\
VWXG\RIWKHZDOOSDSHULQGXVWU\-RXUQDORI5HWDLOLQJDQG&RQVXPHU6HUYLFHV  

/DQJHU( 6DHJHUW6  &URZGLQJDQGFRJQLWLYHFRQWURO-RXUQDORI3HUVRQDOLW\DQG
6RFLDO3V\FKRORJ\  
/DQLHU&'-U 6DLQL$  8QGHUVWDQGLQJFRQVXPHUSULYDF\$UHYLHZDQGIXWXUH
GLUHFWLRQV$FDGHP\RI0DUNHWLQJ6FLHQFH5HYLHZ  
/DU]HOHUH5( +XVWRQ7/  7KHG\DGLFWUXVWVFDOH7RZDUGXQGHUVWDQGLQJ
LQWHUSHUVRQDOWUXVWLQFORVHUHODWLRQVKLSV-RXUQDORI0DUULDJHDQG)DPLO\  
/DWDQWH%  7KHSV\FKRORJ\RIVRFLDOLPSDFW$PHULFDQ3V\FKRORJLVW
/DX*HVN/ 0H\HUV/HY\-  (PRWLRQDOSHUVXDVLRQ:KHQWKHYDOHQFHYHUVXVWKH
UHVRXUFHGHPDQGVRIHPRWLRQVLQIOXHQFHFRQVXPHUV¶DWWLWXGHV-RXUQDORI&RQVXPHU
5HVHDUFK  
/DX*HVN/ 'UROHW$7KHSXEOLFO\VHOIFRQVFLRXVQHVVFRQVXPHU3UHSDUHGWREH
HPEDUUDVVHG-RXUQDORI&RQVXPHU3V\FKRORJ\  
/HGEHWWHU'+ %DVHQ-$  )DLOXUHWRGHPRQVWUDWHVHOIUHFRJQLWLRQLQJRULOODV
$PHULFDQ-RXUQDORI3ULPDWRORJ\  









/HXQJ<7&KHQJ)/HH<0 +HQQHVV\--  $WRROVHWIRUH[SORULQJWKHYDOXH
RI5),'LQDVXSSO\FKDLQ7UHQGVLQ6XSSO\&KDLQDQG'HVLJQ0DQDJHPHQW
/L-7.LP- /HH6<  $QHPSLULFDOH[DPLQDWLRQRISHUFHLYHGUHWDLOFURZGLQJ
HPRWLRQVDQGUHWDLORXWFRPHV6HUYLFH,QGXVWULHV-RXUQDO  GRL

/LFKWHQVWHLQ'51HWHPH\HU5* %XUWRQ6  $VVHVVLQJGRPDLQVSHFLILFLW\RIGHDO
SURQHQHVV$ILHOGVWXG\-RXUQDORI&RQVXPHU5HVHDUFK  
/LFNHO%6FKPDGHU7&XUWLV06FDUQLHU0 $PHV'5  9LFDULRXVVKDPHDQG
JXLOW*URXS3URFHVVHVDQG,QWHUJURXS5HODWLRQV  
/LQGVWURP0  %X\RORJ\7UXWKDQGOLHVDERXWZKDWZHEX\1HZ<RUN'RXEOHGD\
/XFH0)  &KRRVLQJWRDYRLG&RSLQJZLWKQHJDWLYHO\HPRWLRQODGHQFRQVXPHU
GHFLVLRQV-RXUQDORI&RQVXPHU5HVHDUFK 0DUFK 
/XKWDQHQ5 &URFNHU-  $FROOHFWLYHVHOIHVWHHPVFDOH6HOI(YDOXDWLRQRIRQH V
VRFLDOLGHQWLW\3HUVRQDOLW\DQG6RFLDO3V\FKRORJ\%XOOHWLQ  
0DFKOHLW.$(URJOX6$ 0DQWHO63  3HUFHLYHGUHWDLOFURZGLQJDQGVKRSSLQJ
VDWLVIDFWLRQ:KDWPRGLILHVWKLVUHODWLRQVKLS"-RXUQDORI&RQVXPHU3V\FKRORJ\  

0DFKOHLW.$.HOODULV-- (URJOX6$  +XPDQYHUVXVVSDWLDOGLPHQVLRQVRI
FURZGLQJSHUFHSWLRQVLQUHWDLOHQYLURQPHQWV$QRWHRQWKHLUPHDVXUHPHQWDQGHIIHFWRQ
VKRSSHUVDWLVIDFWLRQ0DUNHWLQJ/HWWHUV  
0DF.HQ]LH6% 3RGVDNRII30  &RPPRQPHWKRGELDVLQPDUNHWLQJ&DXVHV
PHFKDQLVPVDQGSURFHGXUDOUHPHGLHV-RXUQDORI5HWDLOLQJ  









0DKO*) 6FKXOW]H*  3V\FKRORJLFDOUHVHDUFKLQWKHH[WUDOLQJXLVWLFDUHD,Q7$
6HERHN$6+D\HV 0&%DWHVRQ (GV $SSURDFKHVWR6HPLRWLFV SS 
1HWKHUODQGV0RXOWRQ
0DMRU% 6DZ\HU3-  $WWULEXWLRQVWRGLVFULPLQDWLRQ$QWHFHGHQWVDQGFRQVHTXHQFHV
,Q7'1HOVRQ (G +DQGERRNRI3UHMXGLFH6WHUHRW\SLQJDQG'LVFULPLQDWLRQ SS
 1HZ<RUN3V\FKRORJ\3UHVV
0DUJXOLV67  3ULYDF\DVDVRFLDOLVVXHDQGEHKDYLRUDOFRQFHSW-RXUQDORI6RFLDO,VVXHV
  
0DUWLQHDX3LHUUH  7KHSHUVRQDOLW\RIWKHUHWDLOVWRUH+DUYDUG%XVLQHVV5HYLHZ

0DWWLOD$6  7KHUROHRIVWRUHHQYLURQPHQWDOVWLPXODWLRQDQGVRFLDOIDFWRUVRQLPSXOVH
SXUFKDVLQJ-RXUQDORI6HUYLFHV0DUNHWLQJ  
0F%ULGH*.LQJ0* -DPHV-:  6RFLDOSUR[LPLW\HIIHFWVRQJDOYDQLFVNLQ
UHSVRQVHVLQDGXOWKXPDQV-RXUQDORI3V\FKRORJ\
0F&OHPHQV-0  3ULYDF\DQGWKHLQGLYLGXDO1DWLRQDO+RVSLWDODQG+HDOWK&DUH

0F'RZHOO.9  9LRODWLRQVRISHUVRQDOVSDFH&DQDGLDQ-RXUQDORI%HKDYLRUDO6FLHQFH
  
0F*HKHH/-  7KHSUHWHUPLQIDQWDVDVRFLDOSDUWQHU5HVSRQVLYHEXWXQUHDGDEOH,QIDQW
%HKDYLRUDQG'HYHORSPHQW  
0F,QW\UH6+ %HQGHU6')*  7KHSXUFKDVHLQWHUFHSWWHFKQLTXH 3,7 LQ
FRPSDULVRQWRWHOHSKRQHDQGPDLOVXUYH\V-RXUQDORI5HWDLOLQJ :LQWHU 









0HKUDELDQ$ 5XVVHOO-$  $QDSSURDFKWRHQYLURQPHQWDOSV\FKRORJ\&DPEULGJH
0$0,73UHVV
0HQRQ6 .DKQ%  &URVVFDWHJRU\HIIHFWVRILQGXFHGDURXVDODQGSOHDVXUHRQWKH
LQWHUQHWVKRSSLQJH[SHULHQFH-RXUQDORI5HWDLOLQJ  
0HQW]HU-7 )OLQW'-  9DOLGLW\LQORJLVWLFVUHVHDUFK-RXUQDORI%XVLQHVV/RJLVWLFV
  
0LGGOHPLVW5'.QRZOHV(6 0DWWHU&)  3HUVRQDOVSDFHLQYDVLRQVLQWKH
ODYDWRU\6XJJHVWLYHHYLGHQFHIRUDURXVDO-RXUQDORI3HUVRQDOLW\DQG6RFLDO3V\FKRORJ\
  
0LOEHUJ6-%XUNH6-6PLWK+- .DOOPDQ($  9DOXHVSHUVRQDOLQIRUPDWLRQ
SULYDF\DQGUHJXODWRU\DSSURDFKHV&RPPXQLFDWLRQVRIWKH$&0  
0LOJUDP6  7KH([SHULHQFHRI/LYLQJLQ&LWLHV6FLHQFH
0LOOHU'-DFNVRQ37KULIW1+ROEURRN% 5RZODQGV0  6KRSSLQJSODFHDQG
LGHQWLW\1HZ<RUN5RXWOHGJH
0LOOHU56 /HDU\05  6RFLDOVRXUFHVDQGLQWHUDFWLYHIXQFWLRQVRIHPEDUUDVVPHQW
,Q0&ODUN (G (PRWLRQDQG6RFLDO%HKDYLRU SS 1HZ<RUN5XVVHOO6DJH
)RXQGDWLRQ
0LOOLPDQ5(  8VLQJEDFNJURXQGPXVLFWRDIIHFWWKHEHKDYLRURIVXSHUPDUNHWVKRSSHUV
-RXUQDORI0DUNHWLQJ  
0LOOLPDQ5(  7KHLQIOXHQFHRIEDFNJURXQGPXVLFRQWKHEHKDYLRURIUHVWDXUDQWSDWURQV
-RXUQDORI&RQVXPHU5HVHDUFK  
0RJLOQHU&$DNHU- .DPYDU6  +RZKDSSLQHVVDIIHFWVFKRLFH-RXUQDORI
&RQVXPHU5HVHDUFK  









0RJLOQHU&5XGQLFN7 ,\HQJDU66  7KHPHUHFDWHJRUL]DWLRQHIIHFW+RZWKH
SUHVHQFHRIFDWHJRULHVLQFUHDVHVFKRRVHUV SHUFHSWLRQVRIDVVRUWPHQWYDULHW\DQGRXWFRPH
VDWLVIDFWLRQ-RXUQDORI&RQVXPHU5HVHDUFK  
0\OHV*)ULGD\$ 'DYLHV1  3UHVHUYLQJSULYDF\LQHQYLURQPHQWVZLWKORFDWLRQ
EDVHGDSSOLFDWLRQV3HUYDVLYH&RPSXWLQJ  
1DGHO-&DUFKRQ,.HUYHOOD&0DUFHOOL' 5HVHUEDW3ODQWOH\'  ([SHFWDQFLHV
IRUVRFLDOFRQWLQJHQF\LQPRQWKROGV'HYHORSPHQWDO6FLHQFH  
1DNHU-3DUDVXUDPDQ$*UHZDO' 9RVV*%  7KHLQIOXHQFHRIPXOWLSOHVWRUH
HQYLURQPHQWFXHVRQSHUFHLYHGPHUFKDQGLVHYDOXHDQGSDWURQDJHLQWHQWLRQV-RXUQDORI
0DUNHWLQJ  
1%& 3URGXFHU   0DOOSKRQHWUDFNLQJWHVWKLWVSROLWLFDOZDOO5HWULHYHGIURP
KWWSZZZQEFQHZVFRPLG8:<51S2*4N
1HDO'0  $IXUWKHUH[DPLQDWLRQRIDQRQ\PLW\FRQWDJLRQDQGGHLQYLGXDWLRQLQFURZG
DQGFROOHFWLYHEHKDYLRU6RFLRORJLFDO)RFXV  
1HGHUKRI$  0HWKRGVRIFRSLQJZLWKVRFLDOGHVLUDELOLW\ELDV$UHYLHZ(XURSHDQ
-RXUQDORI6RFLDO3V\FKRORJ\  
1HZWRQ&  6HDWWOHGLYHEDUEHFRPHVILUVWWREDQ*RRJOH*ODVV5HWULHYHGIURP
KWWSQHZVFQHWFRPBVHDWWOHGLYHEDUEHFRPHVILUVWWREDQ
JRRJOHJODVV
2MDOD. 1HVGDOH'  %XOO\LQJDQGVRFLDOLGHQWLW\7KHHIIHFWVRIJURXSQRUPVDQG
GLVWLQFWLYHQHVVWKUHDWRQDWWLWXGHVWRZDUGVEXOO\LQJ%ULWLVK-RXUQDORI'HYHORSPHQWDO
3V\FKRORJ\  









2OLYHU5/ 6ZDQ-(  &RQVXPHUSHUFHSWLRQVRILQWHUSHUVRQDOHTXLW\DQG
VDWLVIDFWLRQLQWUDQVDFWLRQV$ILHOGVXUYH\DSSURDFK-RXUQDORI0DUNHWLQJ $SULO 

2SSHQKHLPHU'00H\YLV7 'DYLGHQNR1  ,QVWUXFWLRQDOPDQLSXODWLRQFKHFNV
'HWHFWLQJVDWLVILFLQJWRLQFUHDVHVWDWLVWLFDOSRZHU-RXUQDORI([SHULPHQWDO6RFLDO
3V\FKRORJ\  
3DRODFFL*&KDQGOHU- 3DQDJLRWLV*,  5XQQLQJH[SHULPHQWVRQ$PD]RQ
PHFKDQLFDO7XUN-XGJPHQWDQG'HFLVLRQ0DNLQJ
3DVWDODQ/$  3ULYDF\DVDQH[SUHVVLRQRIKXPDQWHUULWRULDOLW\,Q/$3DVWDODQDQG'+
&DUVRQ (GV 6SDWLDOEHKDYLRURIROGHUSHRSOH SS $QQ$UERU8QLYHUVLW\RI
0LFKLJDQ3UHVV
3DWWHUVRQ0/0XOOHQV6DQG5RPDQR-  &RPSHQVDWRU\UHDFWLRQVWRVSDWLDOLQWUXVLRQ
6RFLRPHWU\
3HFKPDQQ&=KDR**ROGEHUJ0( 5HLEOLQJ(7  :KDWWRFRQYH\LQ
DQWLVPRNLQJDGYHUWLVHPHQWVIRUDGROHVFHQWV7KHXVHRISURWHFWLRQPRWLYDWLRQWKHRU\WR
LGHQWLI\HIIHFWLYHPHVVDJHWKHPHV-RXUQDORI0DUNHWLQJ $SULO 
3HGHUVHQ'0  3V\FKRORJLFDOIXQFWLRQVRISULYDF\-RXUQDORI(QYLURQPHQWDO
3V\FKRORJ\  
3HUGXH%& 6XPPHUV-2  &KHFNLQJWKHVXFFHVVRIPDQLSXODWLRQVLQPDUNHWLQJ
H[SHULPHQWV-RXUQDORI0DUNHWLQJ5HVHDUFK  
3ILW]PDQQ$ .RKQWRSS0  $QRQ\PLW\XQREVHUYDELOLW\DQGSVHXGRQ\PLW\²$
SURSRVDOIRUWHUPLQRORJ\/HFWXUH1RWHVLQ&RPSXWHU6FLHQFH









3LQVRQQHDXOW$ +HSSHO1  $QRQ\PLW\LQJURXSVXSSRUWV\VWHPVUHVHDUFK$QHZ
FRQFHSWXDOL]DWLRQPHDVXUHDQGFRQWLQJHQF\IUDPHZRUN-RXUQDORI0DQDJHPHQW
,QIRUPDWLRQ6\VWHPV  
3RGVDNRII300DF.HQ]LH6%/HH- 3RGVDNRII13  &RPPRQPHWKRGELDVHVLQ
EHKDYLRUDOUHVHDUFK$FULWLFDOUHYLHZRIWKHOLWHUDWXUHDQGUHFRPPHQGHGUHPHGLHV
-RXUQDORI$SSOLHG3V\FKRORJ\  
3RGVDNRII30 2UJDQ':  6HOIUHSRUWVLQRUJDQL]DWLRQDOUHVHDUFK3UREOHPVDQG
SURVSHFWV-RXUQDORI0DQDJHPHQW  
3ROLW' /DIUDQFH0  6H[GLIIHUHQFHVLQUHDFWLRQWRVSDWLDOLQYDVLRQ-RXUQDORI
6RFLDO3V\FKRORJ\  
3RQV)/DURFKH0 0RXUDOL0  &RQVXPHUUHDFWLRQVWRFURZGHGUHWDLOVHWWLQJV
&URVVFXOWXUDOGLIIHUHQFHVEHWZHHQ1RUWK$PHULFDDQGWKH0LGGOH(DVW3V\FKRORJ\DQG
0DUNHWLQJ  
3UHDFKHU.- +D\HV$)  $V\PSWRWLFDQGUHVDPSOLQJVWUDWHJLHVIRUDVVHVVLQJDQG
FRPSDULQJLQGLUHFWHIIHFWVLQPXOWLSOHPHGLDWRUPRGHOV%HKDYLRU5HVHDUFK0HWKRGV
  
3UXLWW'*&DUQHYDOH3-')RUFH\% 9DQ6O\FN0  *HQGHUHIIHFWVLQ
QHJRWLDWLRQ&RQVWLWXHQWVXUYHLOODQFHDQGFRQWHQWLRXVEHKDYLRU-RXUQDORI([SHULPHQWDO
6RFLDO3V\FKRORJ\  
3URVKDQVN\+0,WWHOVRQ:+ 5LYOLQ/*  )UHHGRPRIFKRLFHDQGEHKDYLRULQD
SK\VLFDOVHWWLQJ,Q-:RQOZLOODQG'&DUVRQ (GV (QYLURQPHQWDQGWKH6RFLDO
6FHLHQFHV3HUVSHFWLYHVDQG$SSOLFDWLRQV SS :DVKLQJWRQ'&$PHULFDQ
3V\FKRORJLFDO$VVRFLDWLRQ









4XLFN%/ .LP'.  ([DPLQLQJUHDFWDQFHDQGUHDFWDQFHUHVWRUDWLRQZLWK6RXWK
.RUHDQDGROHVFHQWV$WHVWRISV\FKRORJLFDOUHDFWDQFHZLWKLQDFROOHFWLYLVWFXOWXUH
&RPPXQLFDWLRQ5HVHDUFK  
5DLQV6$ 7XUQHU00  3V\FKRORJLFDOUHDFWDQFHDQGSHUVXDVLYHKHDOWK
FRPPXQLFDWLRQ$WHVWDQGH[WHQVLRQRIWKHLQWHUWZLQHGPRGHO+XPDQ&RPPXQLFDWLRQ
5HVHDUFK  
5DQG'*  7KHSURPLVHRIPHFKDQLFDO7XUN+RZODERUPDUNHWVFDQKHOSWKHRULVWVUXQ
EHKDYLRUDOH[SHULPHQWV-RXUQDORI7KHRUHWLFDO%LRORJ\  
5DR% 0LQDNDNLV/  (YROXWLRQRIPRELOHORFDWLRQEDVHGVHUYLFHV&RPPXQLFDWLRQV
RIWKH$&0  
5DSRSRUW$  6RPHSHUVSHFWLYHVRQKXPDQXVHDQGRUJDQL]DWLRQRIVSDFH3DSHU
SUHVHQWHGDWWKH$XVWUDOLDQ$VVRFLDWLRQRI6RFLDO$QWKURSROJLVWV0HOERXUQH$XVWUDOLD
5HGIHDP6X]  3URSK\ODFWLFPHDVXUHV5HWULHYHGIURP
KWWSZZZZDVKLQJWRQSRVWFRPZS
G\QFRQWHQWDUWLFOH$5KWPO
5HLFKHU6'  6RFLDOLQIOXHQFHLQWKHFURZG$WWLWXGLQDODQGEHKDYLRXUDOHIIHFWVRIGH
LQGLYLGXDWLRQLQFRQGLWLRQVRIKLJKDQGORZJURXSVDOLHQFH%ULWLVK-RXUQDORI6RFLDO
3V\FKRORJ\  
5HL]HQVWHLQ5&  $GLVVRQDQFHDSSURDFKWRPHDVXULQJWKHHIIHFWLYHQHVVRIWZRSHUVRQDO
VHOOLQJWHFKQLTXHVWKURXJKGHFLVLRQUHYHUVDO3DSHUSUHVHQWHGDWWKH$PHULFDQ0DUNHWLQJ
$VVRFLDWLRQ&KLFDJR









5LQGIOHLVFK$0DOWHU$-*DQHVDQ6 0RRUPDQ&  &URVV6HFWLRQDOYHUVXV
ORQJLWXGLQDOVXUYH\UHVHDUFK&RQFHSWVILQGLQJVDQGJXLGHOLQHV-RXUQDORI0DUNHWLQJ
5HVHDUFK  
5REVRQ6.$  6FHQHVIURPDUHVWDXUDQW3ULYDF\UHJXODWLRQLQVWUHVVIXOVLWXDWLRQV
-RXUQDORI(QYLURQPHQWDO3V\FKRORJ\  
5RVHWWH$6 /LYLQJVWRQ5:  )DLOXUHLVQRWDQRSWLRQIRU%ODFNZRPHQ(IIHFWVRI
RUJDQL]DWLRQDOSHUIRUPDQFHRQOHDGHUVZLWKVLQJOHYHUVXVGXDOVXERUGLQDWHLGHQWLWLHV
-RXUQDORI([SHULPHQWDO6RFLDO3V\FKRORJ\  
5XVVHOO'  7KHFDXVDOGLPHQVLRQVFDOH$PHDVXUHRIKRZLQGLYLGXDOVSHUFHLYHFDXVHV
-RXUQDORI3HUVRQDOLW\DQG6RFLDO3V\FKRORJ\ -XQH 
5XVWHPOL$  7KHHIIHFWVRISHUVRQDOVSDFHLQYDVLRQRQLPSUHVVLRQVDQGGHFLVLRQV7KH
-RXUQDORI3V\FKRORJ\,QWHUGLVFLSOLQDU\DQG$SSOLHG  
6DZ\HU$* %DOO''  6WDWLVWLFDOSRZHUDQGHIIHFWVL]HLQPDUNHWLQJUHVHDUFK
-RXUQDORI0DUNHWLQJ5HVHDUFK  
6FKHHSHUV' (OOHPHUV1  :KHQWKHSUHVVXUHLVXS7KHDVVHVVPHQWRIVRFLDOLGHQWLW\
WKUHDWLQORZDQGKLJKVWDWXVJURXSV-RXUQDORI([SHULPHQWDO6RFLDO3V\FKRORJ\  

6FKQHLGHUPDQ0+ (ZHQV:/  7KHFRJQLWLYHHIIHFWVRIVSDWLDOLQYDVLRQ7KH
3DFLILF6RFLRORJLFDO5HYLHZ  
6FKZDUW]%  7KHVRFLDOSV\FKRORJ\RISULYDF\$PHULFDQ-RXUQDORI6RFLRORJ\  










6KDUPD$ 6WDIIRUG7)  7KHHIIHFWRIUHWDLODWPRVSKHULFVRQFXVWRPHUV SHUFHSWLRQV
RIVDOHVSHRSOHDQGFXVWRPHUSHUVXDVLRQ$QHPSLULFDOLQYHVWLJDWLRQ-RXUQDORI%XVLQHVV
5HVHDUFK  
6KLOV(  3ULYDF\,WVFRQVLWXWLRQDQGYLFLVVLWXGHV/DZDQG&RQWHPSRUDU\3UREOHPV
  
6LPPHOO$  3ULYDF\LVQRWDQLVRODWHGIUHHGRP,Q5-3HQQRFNDQG-:&KDSPDQ
(GV 3ULYDF\DQGSHUVRQDOLW\ SS 1HZ%UXQVZLFN7UDQVDFWLRQ3XEOLVKHUV
6LPRQVRQ,  7KHHIIHFWRISURGXFWDVVRUWPHQWRQEX\HUSUHIHUHQFHV-RXUQDORI5HWDLOLQJ
  
6LUGHVKPXNK'6LQJK- 6DERO%  &RQVXPHUWUXVWYDOXHDQGOR\DOW\LQUHODWLRQDO
H[FKDQJHV-RXUQDORI0DUNHWLQJ  
6LUJH\-0*UHZDO'0DQJOHEXUJ7)3DUN-&KRQ.&ODLERUQH&%%HUNPDQ
+  $VVHVVLQJWKHSUHGLFWLYHYDOLGLW\RIWZRPHWKRGVRIPHDVXULQJVHOILPDJH
FRQJUXHQFH-RXUQDORIWKH$FDGHP\RI0DUNHWLQJ6FLHQFH  
6NDQNHU98UEDQ*/ 6XOWDQ)  2QOLQHWUXVW$VWDNHKROGHUSHUVSHFWLYHFRQFHSWV
LPSOLFDWLRQVDQGIXWXUHGLUHFWLRQV-RXUQDORI6WUDWHJLF,QIRUPDLWRQ6\VWHPV  

6ODJWHU5-  9LVXDODWWHQWLRQLQPXOWLSDUW\FRPPXQLFDWLRQ 'LVVHUWDWLRQ 8QLYHUVLW\RI
7ZHQWH
6PLWK3& &XUQRZ5  ³$URXVDO+\SRWKHVLV´DQGWKHHIIHFWVRIPXVLFRQSXUFKDVLQJ
EHKDYLRU-RXUQDORI$SSOLHG3V\FKRORJ\  
6PLWK3 %XUQV'  $WPRVSKHULFVDQGUHWDLOHQYLURQPHQWV7KHFDVHRIWKH³3RZHU
$LVOH´,QWHUQDWLRQDO-RXUQDORI5HWDLODQG'LVWULEXWLRQ0DQDJHPHQW  









6Q\GHU0  7KHVHOIPRQLWRULQJRIH[SUHVVLYHEHKDYLRU-RXUQDORI3HUVRQDOLW\DQG
6RFLDO3V\FKRORJ\ 2FWREHU 
6RPDQ'  7KHHIIHFWRISD\PHQWWUDQVSDUHQF\RQFRQVXPSWLRQTXDVLH[SHULPHQWVIURP
WKHILHOG0DUNHWLQJ/HWWHUV  
6RPPHU5  3HUVRQDOVSDFH(QJOHZRRG&OLIIV1-3UHQWLFH+DOO
6RUHQVHQ+  ,QVLGHWKHPLQGRIWKHVKRSSHU8SSHU6DGGOH5LYHU3HDUVRQ(GXFDWLRQ
6SDQJHQEHUJ(5&URZOH\$( +HQGHUVRQ3:  ,PSURYLQJVWRUHHQYLURQPHQW
'RROIDFWRU\FXHVDIIHFWHYDOXDWLRQVDQGEHKDYLRUV"-RXUQDORI0DUNHWLQJ  
6SLHOEHUJHU&'  $Q[LHW\²&XUUHQWWUHQGVLQWKHRU\DQGUHVHDUFK 9RO 1HZ<RUN
$FDGHPLF3UHVV
6WDII6XQ1HZV  :RPDQWRRHPEDUUDVVHGWRSXUFKDVHLWHPWULHVWRVWHDOLW%DLQEULGJH
DQG5XVVHOOSROLFHEORWWHU5HWULHYHGIURPKWWSZZZFOHYHODQGFRPZHVW
JHDXJDLQGH[VVIZRPDQBWRRBHPEDUUDVVHGBWRBSXUFKKWPO
6WHD'  7HUULWRULDOLW\WKHLQWHULRUDVSHFW6SDFHWHUULWRU\DQGKXPDQPRYHPHQWV
/DQGVFDSH$XWXPQ
6WHHOH&0  $WKUHDWLQWKHDLU+RZVWHUHRW\SHVVKDSHWKHLQWHOOHFWXDOLGHQWLW\DQG
SHUIRUPDQFH$PHULFDQ3V\FKRORJLVW
6WHHOH&0 $URQVRQ-  6WHUHRW\SHWKUHDWDQGWKHLQWHOOHFWXDOWHVWSHUIRUPDQFHRI
$IULFDQ$PHULFDQV-RXUQDORI3HUVRQDOLW\DQG6RFLDO3V\FKRORJ\
6WHSKDQ:*<EDUUD2 0RUULVRQ.5  ,QWHUJURXSWKUHDWWKHRU\,Q7'1HOVRQ
(G +DQGERRNRI3UHMXGLFH6WHUHRW\SLQJDQG'LVFULPLQDWLRQ SS 1HZ<RUN
3V\FKRORJ\3UHVV









6WLOOPDQ0-  7HUULWRULDOLW\DQGSHUVRQDOVSDFH7KH$PHULFDQ-RXUQDORI1XUVLQJ
  
6WRFNGDOH-(  &URZGLQJ'HWHUPLQDQWVDQGHIIHFWV$GYDQFHVLQ([SHULPHQWDODQG
6RFLDO3V\FKRORJ\
6WRNROV'  2QWKHGLVWLQFWLRQEHWZHHQGHQVLW\DQGFURZGLQJ6RPHLPSOLFDWLRQVIRU
IXWXUHUHVHDUFK3V\FKRORJLFDO5HYLHZ
6WRNROV'5DOO03LQQHU% 6FKROHU-  3K\VLFDOVRFLDODQGSHUVRQDOGHWHUPLQDQWV
RIWKHSHUFHSWLRQRIFURZGLQJ(QYLURQPHQWDQG%HKDYLRU  
6WRQH()*DUGQHU**XHXWDO+* 0F&OXUH6  $ILHOGH[SHULPHQWFRPSDULQJ
LQIRUPDWLRQSULYDF\YDOXHVEHOLHIVDQGDWWLWXGHVDFURVVVHYHUDOW\SHVRIRUJDQL]DWLRQV
-RXUQDORI$SSOLHG3V\FKRORJ\  
6XFKPDQ0&  0DQDJLQJOHJLWLPDF\6WUDWHJLFDQGLQVWLWXWLRQDODSSURDFKHV$FDGHP\
RI0DQDJHPHQW5HYLHZ  
6ZDQ-(7UDZLFN,) &DUUROO0*  (IIHFWRISDUWLFLSDWLRQLQPDUNHWLQJUHVHDUFK
RQFRQVXPHUDWWLWXGHVWRZDUGUHVHDUFKDQGVDWLVIDFWLRQZLWKDVHUYLFH-RXUQDORI
0DUNHWLQJ5HVHDUFK $XJXVW 
6]OHPNR:-%HQILHOG-$%HOO3$'HIIHQEDFKHU-/ 7URXS/  7HUULWRULDO
PDUNLQJVDVDSUHGLFWRURIGULYHUDJJUHVVLRQDQGURDGUDJH-RXUQDORI$SSOLHG
3V\FKRORJ\  
7KH\HU6 6FKLII:  *D]LQJSDWWHUQVDQGDWWULEXWLRQRIVH[XDOLQYROYHPHQW7KH
-RXUQDORI6RFLDO3V\FKRORJ\  
7KRPSVRQ7/  *D]HWRZDUGDQGDYRLGDQFHRIWKHKDQGLFDSSHG$ILHOGH[SHULPHQW
-RXUQDORI1RQYHUEDO%HKDYLRU  









7URLDQRYVNL$  1HZZLILSLWFK7UDFNHU7KH:DOO6WUHHW-RXUQDO5HWULHYHGIURP
KWWSRQOLQHZVMFRPDUWLFOH6%KWPO
7XUOH\/: 0LOOLPDQ5(  $WPRVSKHULFHIIHFWVRQVKRSSLQJEHKDYLRU$UHYLHZRI
WKHH[SHULPHQWDOHYLGHQFH-RXUQDORI%XVLQHVV5HVHDUFK  
7XUQHU-5H\QROGV.-+DVODP$ 9HHQVWUD.(  5HFRQFHSWXDOL]LQJSHUVRQDOLW\
3URGXFLQJLQGLYLGXDOLW\E\GHILQLQJWKHSHUVRQDOVHOI,Q73RVWPHVDQG--HWWHQ (GV 
,QGLYLGXDOLW\DQGWKH*URXS$GYDQFHVLQ6RFLDO,GHQWLW\ SS 7KRXVDQG2DNV
&$6DJH
7XUQHU-&%URZQ5- 7DMIHO+  6RFLDOFRPSDULVRQDQGJURXSLQWHUHVWLQLQJURXS
IDYRXULWLVP(XURSHDQ-RXUQDORI6RFLDO3V\FKRORJ\
7XUQHU-&+RJJ0$2DNHV3-5HLFKHU6' :HWKHUHOO06  
5HGLVFRYHULQJWKHVRFLDOJURXS$VHOIFDWHJRUL]DWLRQWKHRU\2[IRUG%ODFNZHOO
8KULFK6 /XFN0  1RWWRRPDQ\EXWDOVRQRWWRRIHZ([SORULQJWKHH[SODQDWRU\
PHFKDQLVPVIRUWKHQHJDWLYHHIIHFWVRIORZFXVWRPHUGHQVLW\LQUHWDLOVHWWLQJV4XDOLWDWLYH
0DUNHW5HVHDUFK  
9LQH,  &URZGLQJDQGVWUHVV$SHUVRQDOVSDFHDSSURDFK&XUUHQW3V\FKRORJLFDO5HYLHZV
  
9RFL$  7KHOLQNEHWZHHQLGHQWLILFDWLRQDQGLQJURXSIDYRULWLVP(IIHFWVRIWKUHDWWR
VRFLDOLGHQWLW\DQGWUXVWUHODWHGHPRWLRQV%ULWLVK-RXUQDORI6RFLDO3V\FKRORJ\  

:DUUHQ& /DVOHWW%  3ULYDF\DQGVHFUHF\$FRQFHSWXDOFRPSDULVRQ-RXUQDORI
6RFLDO,VVXHV  









:DUVKDZ35  $QHZPRGHOIRUSUHGLFWLQJEHKDYLRUDOLQWHQWLRQV$QDOWHUQDWLYHWR
)LVKEHLQ-RXUQDORI0DUNHWLQJ5HVHDUFK  
:DWVRQ' )ULHQG5  0HDVXUHPHQWRIVRFLDOHYDOXDWLRQDQ[LHW\-RXUQDORI
&RQVXOWLQJDQG&OLQLFDO3V\FKRORJ\  
:HVWLQ$)  3ULYDF\DQGIUHHGRP/RQGRQ%RGOH\+HDG
:KLWDNHU'  7KHGHULYDWLRQRIDPHDVXUHRIEUDQGOR\DOW\XVLQJD0DUNRYEUDQG
VZLWFKLQJPRGHO-RXUQDORI2SHUDWLRQDO5HVHDUFK6RFLHW\  
:KLWLQJ$  3XVKVFUHDPRUOHDYHKRZGRFRQVXPHUVFRSHZLWKFURZGHGUHWDLOVWRUHV"
-RXUQDORI6HUYLFHV0DUNHWLQJ  GRL
:LFNHU$  8QGHUPDQQLQJWKHRU\DQGUHVHDUFK,PSOLFDWLRQVIRUWKHVWXG\RI
SV\FKRORJLFDODQGEHKDYLRUDOHIIHFWVRIH[FHVVSRSXODWLRQV5HSUHVHQWDWLYH5HVHDUFKLQ
6RFLDO3V\FKRORJ\
:LFNOXQG5$6ODWWXP9 6RORPRQ(  (IIHFWVRILPSOLHGSUHVVXUHWRZDUG
FRPPLWPHQWRQUDWLQJVRIFKRLFHDOWHUQDWLYHV-RXUQDORI([SHULPHQWDO6RFLDO3V\FKRORJ\

:LGPLHU60-DFNVRQ':-U %URZQ0F&DEH'  ,QIXVLQJWHFKQRORJ\LQWR
SHUVRQDOVHOOLQJ7KH-RXUQDORI3HUVRQDO6HOOLQJDQG6DOHV0DQDJHPHQW  
:LONLQVRQ-%0DVRQ-% 3DNVR\&+  $VVHVVLQJWKHLPSDFWRIVKRUWWHUP
VXSHUPDUNHWVWUDWHJ\YDULDEOHV-RXUQDORI0DUNHWLQJ5HVHDUFK  
:LOOLDPV3 'UROHW$  $JH5HODWHGGLIIHUHQFHVLQUHVSRQVHWRHPRWLRQDO
DGYHUWLVHPHQWV-&5 'HFHPEHU 
:LQQHU0  7KLQNLQJDERXW\RXWKLQNLQJDERXWPH6DQ-RVH&$7KLQN6RFLDO
3XEOLVKLQJ









:ROIH& /RUDDV7  .QRZOHGJHVKDULQJ7KHHIIHFWVRILQFHQWLYHVHQYLURQPHQWDQG
SHUVRQ-RXUQDORI,QIRUPDWLRQ6\VWHPV  
:ROILQEDUJHU0 *LOO\0&  H7DLO4'LPHQVLRQDOL]LQJPHDVXULQJDQGSUHGLFWLQJ
H7DLOTXDOLW\-5  
<RXQJ$( *XLOH01  'HSDUWXUHODWHQF\WRLQYDVLRQRISHUVRQDOVSDFH(IIHFWVRI
VWDWXVDQGVH[3HUFHSWXDODQG0RWRU6NLOOV
=HLWKDPO9$  &RQVXPHUUHVSRQVHWRLQVWRUHSULFHLQIRUPDWLRQHQYLURQPHQWV-RXUQDO
RI&RQVXPHU5HVHDUFK 0DUFK 
=KDR;/\QFK-*-U &KHQ4  5HFRQVLGHULQJ%DURQDQG.HQQ\0\WKVDQGWUXVW
DERXWPHGLDWLRQDQDO\VLV-RXUQDORI&RQVXPHU5HVHDUFK  
=OXWQLFN6 $OWPDQ,  &URZGLQJDQGKXPDQEHKDYLRU,Q-:RKOZLOODQG'&DUVRQ
(GV (QYLURQPHQWDQGWKH6RFLDO6FLHQFHV3HUVSHFWLYHVDQG$SSOLFDWLRQV SS 
:DVKLQJWRQ'&$PHULFDQ3V\FKRORJLFDO$VVRFLDWLRQ









9,7$



&DURO/(VPDUNJUDGXDWHVIURPWKH8QLYHUVLW\RI7HQQHVVHH 87 WRWDNHDSRVLWLRQDV

$VVLVWDQW3URIHVVRURI0DUNHWLQJDW0LVVLVVLSSL6WDWH8QLYHUVLW\&DUROREWDLQHGKHUEDFKHORURI
DUWVGHJUHHLQEXVLQHVVDQGRUJDQL]DWLRQDOPDQDJHPHQWDW0DU\YLOOH&ROOHJHZLWKGXDOPLQRUVLQ
PDWKHPDWLFVDQGHFRQRPLFV6KHHDUQHGKHUPDVWHUVRIEXVLQHVVDGPLQLVWUDWLRQIURP/LQFROQ
0HPRULDO8QLYHUVLW\3ULRUWRVWDUWLQJKHUGRFWRUDOVWXGLHVDW87VKHZRUNHGLQKHDOWKFDUHDW
%DSWLVW+RVSLWDODQG3DUNZHVW0HGLFDO&HQWHU



